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FOREWORD 


The application of chemistry to archaeology has grown 
from small beginnings near the close of the 18th century to 
become at present a subject of widespread interest. The amount 
of activity in this special field of study ‘has increased greatly in 
the last few years. One index of this large recent increase is 
the proportion of papers, monographs and books on the subject 
published within the last ten years. About 20 per cent of all 
publications on the chemical analysis of ancient materials and 
objects have appeared in this last decade. If the publications 
on dating by chemical methods and on chemical procedures for 
the restoration and preservation of ancient objects are also taken 
into consideration, the proportion in the last ten years rises to 
about 30 per cent. The present volume by Professor Satya Prakash 
contains many interesting examples of the application of 
chemistry to the study of a particular class of ancient objects, 
and is another indication of the current widespread interest in 
archaeological chemistry. 


Among the various kinds of ancient objects that have att- 
racted attention of chemists, coins have always had a place of 
special importance. In addition to being very interesting objects 
from a historical standpoint, they are more abundant than any 
‘other sort of ancient metal object, and therfore more available 
for chemical investigation. The chemical analysis of coins 
yields detailed information on the composition of important 
ancient alloys, and the microscopic examination of their structure 
reveals metallurgical techniques used in antiquity. Corroded 
ancient coins are a source of information on the natural 
corrosion products of metals and alloys, and on the processes of 
corrosion. Some of the information obtained from the chemical 
investigation of ancient coins is of interest only to chemists and 
metallurgists, but much of it is of interest to archaeologists 
and numismatists. Any exact knowledge about the kinds of 
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metals and alloys used for coins in different regions at differ- 
ent times, about chronological changes in compostion, about the 
occurrence of coinage debasement, and about still other matters 
of particular archaeological or numismatic significance must be 
based on the results of chemical analyses. 


Itis not surprising, therefore, that the early workers in 
the feld of archaeologicel chemistry devoted much of their 


attention to the investigation of ancient coins. Indeed. the 
earliest worker in this field, the celebrated chemist, Klaproth. 


was also the first to analyse ancient coins’. His analyses of a few 
Greek and Roman coins composed: of copper, bronze, brass, and 
silver were published? in the years irom 1798 to 1815. About 500 
ancient coins were analysed during the 19th century by various 
workers. Especially extensive and important are the analyses 
published by Bibra?* and by Hotmann®®. Independently in the 
same year Hultsch' and Hofmann introduced the use of specific 
gravity measurements for estimating the fineness of ancient gold 
and electrum coins, The publications of Hotmann are also 
important because they show explicitly for the first time the value 
of chemical investigations in numismatic studies. 


Of the hundreds of ancient coins analysed during the 19th 
century, only avery small proportion originated outside the Wes- 
tern world. Some Chinese coins were analysed by Bibra? and by 
others, but for the most part these coins areso poorly described 
that their antiquity is in doubt. Three ancient Persian coins 
were analysed by Bibra*, and one very unusual Bactrian coin 
was analysed by Flight® who found it to be composed of an 
alloy of copper and nickel. Only a single Indian coin appears to 
have been analysed prior to the 20th century. This coin, evide- 
ntly of very early date, was found by Lettsom to be composed 
of nearly pure silver. The analysis was published by Flight’. 


Although activity in the general field of archaeological 
chemistry increased considerably in the first quarter of the 20th 
century, there was at the same time a marked lull in original 
investigations of ancient coins. In an extensive article Hammer!” 
summarized the results of nearly all previous analyses of ancient 
coins. He also included some 300 original specific gravity mea- 
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surements of Greek gold and electrum coins. Almost half the 
publications of this quarter century deal with the determination 
of the fineness of such coins by means of specific gravity. Most 
of the remaining publications contain chemical analyses of 
Greek, Roman, and Celtic coins, but no one publication contained 
more than a few original analyses and these are usually 
incidentalto the main subject of the publication. The first 
analyses of adequately described and- dated ancient Chinese 
coins were published by Chikashigell Shortly afterward. Wang? 
published analyses of a few more. 


A considerable revival of interest in the chemical analysis 
ofancient coins occurred in the second quarter of the 20th 
century. As compared to the first quarter, the number of pub- 
lished original investigations more than doubled, and for the 
most part they individually and collectively contain the results 
of many more analyses. Among the more extensive investigations 
was one on Greek bronze coins" and one on Chinese coins, 
An awakening of interest in the composition of ancient Indian 
coins is indicated by the publication of six analyses! Emission 
spectroscopy as an analytical tool for the investigation of 
ancient coins was introduced late in this period. The use of 
this technique for the analysis of such coins was first suggested 
by Otto! in 1940, and the first results of its application appeared 
in a book by Grant!’ in 1946. 


Inthe brief period from 1950 to the present time more 
ancient coins were analysed and more papers, monographs, and 
books containing the results of analyses were published than in 
any one of the preceding periods. In fact more publications app- 
eared in this brief period than in the entire century from 1850 to 
1950. Physical methods ofanalysis were increasingly applied to 
the investigation of ancient coins. This accounts in part for 
thelarger number of publications and the greatly increased 
interest in the composition of such coins. About half of the 
publications of this period deal with the analysis of coins by 
emission spectroscopy, by neutron activation analysis, or by 
X-ray fluorescence analysis. In 1953 Ambrosino and Pindrus® 
first suggested that neutron activation analysis could be used for 
the determination of the composition of ancient coins, but the 
application of this method to the solution of problems in numis- 
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matics is largely due to Kraay and Emeleus?. In 1960 Hall 
suggested the use of X-ray fluorescence analysis for the inve- 
stigation of ancient coins, and this method has been much used 
inthe past few years. Although these two new methods have 
the great advantage of making possible the rapid examination of 
large numbers of coins with little or no appreciable damage 
tothem, they also have definite limitations. Only certain elements 
or combinations of elements can be successfully determined by 


means ol neutron activation analysis, and only the composition ` 


of surface metal can be determined by X-ray fluorescence analy- 
sis. As with emission spectroscopy, the main components of 
alloys cannot be determined with high accuracy by means of 
X-ray fluorescence analysis. From the standpoint of completeness 
or accuracy these physical methods are less satisfactory than the 
conventional methods of quantitative chemical analysis. In spite 
of the great interest in the use of newer methods, conventional 
methods were used in some of the important and extensive 
investigations of this period. Included among these are the studies 
of Indian coins by Professor Satya Prakash and his students. 
Thanks to them we now have available for the first time a subs- 


tantial body of accurate information onthe chemical composition 
of ancient Indian coins. š 


Earle R. Caley 
The Ohio State University 


Columbus, Ohio, U. S. A. 
September, 1967 
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REFACE 


I am obliged to the Research Institute of Ancient Scientific 
Studies, New Delhi, to have included the present monograph. 
entitled “Coinage in Ancient India" in its publication progra- 
mme. A few years back, my pupil Dr, N. S. Rawat started some 
work on the chemical analysis of objects of archaeological 
interest at the University of Allahabad and submitted a Disser- 
tation for the Doctorate Degree, and this work was followed by 
another pupil of mine, Dr. Rajendra Singh, the co-author of the 


present monograph. 


Archaeological chemistry, as a subject of the highest study 
is yet in this county in its first phase, whereas in England, it has 
now entered its third phase after the Second World war. Iam 
obliged to Prof, Earle R. Caley of the Ohio State University, 
Columbus, U. S. A., one of the most distinguished workers in the 
field of archaeological chemistry, to have written a Foreword to 


this monograph. 


None of the authors of this monograph is a numismatist. 
Having been interested in metallurgical practices of our olden 
times, the study of the ancient Indian coins was undertaken. 
Here one could speak with some certainty the dates when they 
were forged. In connection with this study, it was difficult to 
ignore the history of the coinage practices in this country, and 
the material which could be collected for one's personal use in 
this context has also been presented to the readers to serve as a 


background. d 


This monographis not a book on Indian numismatics on 
traditional lines; it emphasizes those aspects which might be help- 
ful to one interested in archaeo-chemical studies and in the 
application of quantitative methods in archaeology. Of course, 
besides this, the volume also incorporates the documented mat- 
erial from the entire history up to a period of 1000 A. D. from 


(vii) . x 
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the earliest times. The reader would appreciate the material on 
Roman and Greek coinage as a contemporary Study. A few 
other ancient countries have also been included in the study. 
The monograph has chapters which may roughly fall under three 
broad heads: (i) a description of ancient Indian coins of differ- 
ent periods, available in collections of museums, (ii) a documental 
reference to Indian coinage in ancient Indian literature; this 
covers the Vedic period, the Brahmana period, the periods of 
Panini. Kautilya, and Manu, andthe period when the ancient 
books on Indian Mathematics were compiled, and (iii) the labor- 
atory work on the chemical and spectroscopic analyses and 
metallographical studies of Indian coins. An account of the 
coinage in the ancient neighbouring countries has "also been 
given and in this context, am obliged to Professor Caley, for 
the material on the Greek and Roman coins which has been 
collected from his numerous publications. 


For this work on coins, the indebtedness of authors goes to 
Shri 3. C. Kala, Curator, Allahabad Museum, to Prof. G. R. 
Sharma, Head of the Department of Ancient History and 
Archaeology, University of Allahabad, to Sri Jineshwar Das and 
to Shri R,C, Vyas for their valuable personal collections at 
Allahabad, to Dr. N. A. Narasimham, Head of the Spectroscopic 
Division, Atomic Energy Establishment, Trombay for providing 
necessary facilities for the spectroscopic work, and to Dr. T. R. 
Anantharaman, Head of the Department of Metallurgy and Shri 
R. P. Wahi, incharge, Metallographic Section, Banaras Hindu 


University, for kindly assisting in the metallographic work. 
Thanks are also due to Sri Balkrish 


: Í f na of the Natonal Museum. 
New Delhi for the Bibliography and the use of material from 
the Library. 


It is remarkable that the Indian Palaeobotanist of the emi- 
nence of Professor Birbal Sahni got interested in the moulds used 
for forging ancient Indian coins, and in one of our chapters has 
been summarized the material which he had presented in one of 
his publications, Equally interesting has been the 
aptitude of some workers in the 


and in this context, the publicatio 
Science and other journals are very 


. scientific 
field of Indian numismatics, 
ns of Kosambi in the Current 
valuable. I have copiously 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


` 
3 
| 
| 


ix 


incorporated in this monograph the material from the writings of 
numismatists like Cunningham, Brown, Mac Dowall, Robert 
Goeble, Altekar, Vasudeva Sharana Agrawal, Chakrabortty and 
others. We have reproduced in details material from the paper 
of Mac Dowall and also of Goebl since they have suggested a new 
technique of approach towards numismatic study ; of course, these 
techniques have their own limitations and must be used with 
caution. 


I am also obliged to the Metallurgy Committee of the 
Council of Scientific and Industrial Research, New Delhi, for 
the financial assistance, which enabled Dr. Rajendra Singh to 
carry on this work at the University of Allahabad. In fact, it 
is not for me to record my appreciation of the excellent experi- 
mental work carried by Dr. Rajendra Singh with devotion and 
patience. Another pupil of mine, Sri J. V. Gopalakrishna Murthy, 
is carrying on good work on corrosion of coins by the ultrasonic 
technique, and his results would be published in details in 
due course. 


I would very much express my gratitude to Pandit 
Ram Swarup Sharma, the Director of the Research Institute of 
Ancient Scientific Studies for his keen interest in this publication, 
and to Shri Krishna Sharma for kindly helping in the proofs and 
other advice. 


All of us who have worked at Allahabad have a special 
fondness for the Nehru family, and it is gratifying to see that 
our present Prime Minister, Shrimati Indira Gandhi, has very 
kindly accepted the dedication of this monograph. The Allahabad 
Museum is a living monument of the interests of her 
illustrious father, late Pandit Jawahar Lal Nehru, in the field of 
history and culture. 

Satya Prakash 
Beli Avenue 
Allahabad 
April 10, 1968 
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PUBLISHERS. NOTE. © 


The Research Institute of Ancient Scientific Studies is happy 
‘and proud in publishing this monograph on “COINAGE IN 
ANCIENT INDIA’—a topic as exciting and, vast as any in the 
field of the Institute's interests‘ and studies: The Institute, it may 
be mentioned, was set up about five years ago with the specific 
object of bringing to light scientific studies, researches and 
experiences of the ancient period of world history in general 
and of India in particular. Its main object has been to collect 
data on these subjects and to interpret human achievements in 
the past to the modern scientific mind, with a view to understand 
and appreciate the past as well as to encourage further studies 


in these fields in future. 


During the brief period of its existence, the Institute has 
already made a headway in various areas by publishing the 
following monographs:— : i 


1. Founders of Sciences in Ancient India 

2. ara frat š: ratare (Hindi Version of 1) 
3. Satapatha Brahmana, Vol, I 

4. Satapatha Brahmana, Vol, TI 

5. Satapatha Brahmana, Vol. III 


A number of other topics are already in hand and. mono- 
graphs on these are at various stages of preparation, editing. scru- 
tiny and publication. An idea of the immediate programme 
can be had from a mention of the following topics on which 
work is already in hand:— ` ' 

1. Geometry in Ancient India in 3 Volumes. 

2 Surgery in Ancient India in 2 Volumes. Ser 

3. Audit. Accounting and Taxation in Ancient India. 

4. Diets and Dietetics in Ancient India 
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5, Aeronautics in Ancient India, 2 Volumes 


6. Mathematics in Ancient India. 
7. Chemistry in Ancient India, 5 Volumes. 


Considering the serious limitations of financial and human 
resources this achievement is indeed very impressive. But the 
Institute is fully conscious of the fact that very much more re- 
mains to be taken up, striven for and achieved. We would like 
to follow the famous dictum of Chanakaya— while one should ` 
be content with ones’ spouse, food and wealth, discontent should 
bethe watchword for studies. contemplation and cherity." In 
our present endeavour the stake is important; mankind should 
not lose sight of its accumulated heritage of knowledge gained 
after great efforts by thinkers and sages of ancient times. On 
the occasion of the publication of this monograph, the Institute 
wishes to rededicate itself to take up this stupendous task, on 
the strength of the help and co-operation from all interested, 
we shall strive continuously to overcome the handicaps and 
limitations which beset the task and do our very best to reveal to 
the temperamentally inquisitive and sceptical age, the enormous 
wealth of human experiments and experiences in the ancient 
times even in the fields of science. 


In modern paralance the word science is broadly under- 
stood to include only physical sciences and to exclude social 
sciences, literature, philosophy, etc. A number of border-line 
cases cannot be put in such a water-tight classification. Many 
fields of study are being so defined asto blur the distinction bet- 
ween science and humanities, e. g, we have the terms political 
science and even moral science. One has only to remember 
that not so long ago the terms in vogue were political philosophy 
economic philosophy, etc. Nevertheless great thinkers in all 
times and climes have discarded these artificial boundaries bet 
ween different branches of human curiosity. They have ES 
pounded, by word and deed, that the pursuit of knowledge s n 


d Er carre towards which human beings are drawn like 

SS Eum magnet; that this integrated, full and 

FoU d ace not recognise these barriers and that 

others en 2e higher planes of intellect one realises that 
gaged in similar pursui 


| t$ may be in adifferent branch 
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.of knowledge, are not as isolated as is sometimes imagined at 
lower planes.. 


The present monograph attempts to Covera very interest- 
ing topic. Its range in time and in extent is bewildering. We find 
in this publication information about coinage covering the proto- 
historic, the Pre-historic and the ancient- historic cultures of the 
world. Data about Indian coins is, of course, given in greater 
detail and is more comprehensive but coinage as develored in 


to a position of secondary importance. To some the special 
chapters dealing with coinage in literature during the Vedic pe- 
riod, in the times of Panini and Kautilya, in Jatakas and Jain 
literature and in ancient books on Arithmetic might be of special 
interest. A good deal of effort has gone into chemical analysis 
and archaeo-chemical Studies of coins. The last mentioned 
aspect has attracted the notice of Professor Earle R. Caley of 
the Ohio State University. U. S. A, who has done us invaluable 
favour by writing the foreword and for his appreciation that 
through this monograph "we have now available for the first 
time a substantial body of accuratc information on the chemi- 
cal composition of ancien: Indian coins." In this manner the 
book should interest not only researchers in Numismatics, chem- 
istry, archaeology and indology but also especially those engaged 


in archaeo-chemical studies. 


The task of the Institute in Preparing this monograph as 
also in its entire field of activity requires a searching mind, and 
undivided devotion to the cause and unflinching loyalty to 
scientific truth. We need workers who are competent. willing 
and appreciative. The formidable, and even forbidding. task 
of preparing this monograph would not have been possible but 
for the special kindness of Dr. Satya Prakash and his colleagues. 
He has so sincerely and assidously identified himself with the 
objects of this Institute that it would be impossible for us to 
thank him adequately. It is indeed very difficult for me to 
adequately express my heart-felt gratitude to those who have 
rendered valuable assistance and co-operation in the work of the 
Institute and in the present publication. First and foremost it 
is my duty to express our gratitude to Smt. Indira Gandhi. our 
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beloved Prime Minister for encouraging us by Idee p 
dedication of this publication. Our .heart-felt thanks are also 
due to Shri V. V. Giri, Vice-President of India, for very kindly 
consenting to inaugurate the annual function of the Institute at 
‘which this publication is to be released. and to Dr. P. V. Cherian, 
Governor of Maharashtra for having graciously acceded to our 
request to preside over the function. In this context I would 
be failing in my duty if I did not make a special mention of the 
Organising Committee for this function and in particular Smt. 
‘Pratibha D. Patil. Deputy Minister, Government of Maharashtra 
‘and Chairman of the Organising Committee to whom I owe a 
deep debt of gratitude, The GeneralSecretary of the Commit- 
tee Mrs. Neela K. Kanuga has borne the brunt of the day- 
to-day working of the Committee. 


The Institute has sustained itself and been encouraged 
constantly by its Patrons, namely: 


Shri V. V. Giri. Vice-President of India 
Shri Bhagwan Sahay 
Shri Dharma Vira 
Shri M. Ananthasayanam Ayyangar 
Shri Vishnu Sahay 

' Dr. P. V. Cherian 
Shri K. C. Reddy 
Shri A. N. Khosla 
H. H. Maharaja of Mysore 
Shri V. Vishwanathan 
Shri S. Nijalingappa 
Shri K. R. Damle 
Shri G. M. Sadiq 
Shri Arvind N. Mafatlal 
Shri G. P. Birla 
Shri M. D, Dalmia 
Shri N. N. Mohan . 
Shri D. R. Morarji, Bombay 
Shri Kasturbhai Lalbhai 
Shri Pratap Bhogilal 
Shri D. N. Shroff 
Shri Sham Behl 
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Smt. Sushila K. Shah 
My thanks are also due to— 


Shri H. P, Nanda 
Shri D. R, Nayar 
Shri Lalcand Hirachand 
Shri Yodhraj Bhalla 
Bhai Mohan Singh 
Dr. S. R. Lele 
Sardar Daljit Singh 
Shri N. D. Bangur 
Shri C. K. Kejriwal 
Dewan Hari Kishan Dass 
Shri Ram Prakash Kapur 
Shri S. P. Mandelia 
Shri J. G. Bodhe 
Shri Balkrishna B. Shah 
Shri S. V. Lathia 
Shri Kantilal Manilal Sonawalla 
Shri Kishor Chand Sharma 
Dr. J. N. Banerjee 
M/s. Sandows Ltd. 
Lady Hirabai C. Jehangir 
Miss Savitaben Nanjibhai Mehta 
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CHAPTER [ 
BACKGROUND 


Numismaties 


By numismatics is usually meant the science which treats of 
coins and medals; it acquaints us with metals used in their com- 
position, their various inscriptions and devices, their mechanical 
execution and their artistic merit. It is said that the earliest known 
coins were issued by the Greeks in the seventh century before the 
Christian era. This may not be very correct, for in India we find 
the mention of coins and their usage in periods much earlier 
than this. By the fourth century A.D., however, the whole civi- 
lized world used money, each sta te generally having its own pro- 
per coinage. Thishas continued to bethe caseto the present 
time, Today we are in an age when paper currency is gradually 
replacing the metal. The importance of metal coins of lower 
. denominations still continues. New alloys are being used for 
coinage. In the eighteenth or nineteenth century, there might 
have been a few nations which had no coinage system of their 
own, but today there is hardly a nation without a metal currency 
or wholly unacquainted with the use of coins. 


The number of varieties of coins and medals of which speci- 
mens are presereved in collections may be estimated at not less 
than several hundred thousands; this number has considerably 
gone up during the past few decades, and future discoveries will 
probably greatly increase this further. 


Coins, though they confirm history, rarely correct it. and 
never very greatly. The earliest belong to a time and to nations 
as to which we are not otherwise wholly ignorant. and they do 
not afford us that precise information which would fill in any 
important details of the meagre sketch of contemporary history. 
We gain from them scarcely any direct historical information, 
except that certain cities or princes issued money. When in later 
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times the devices and inscriptions of the coins give more detailed 
information, history is far fuller and clearer, so that the numis- 
matic evidence is rarely more than corroborative. There are 
indeed some remarkable exceptions to this rule, as in the case 
of Bactrian coins, which have supplied the outlines of a portion 
of history which was otherwise almost wholly lost The value of the 
corrobarative evidence afforded by coins must not, however, be 
overlooked. It chiefly relates to chronology, although it also 
- adds to our knowledge of pedigrees of royal houses. But perhaps 
the most interesting manner in which coins and medals illustrate 
history is in their bearing contemporary, or nearly contemporary 
portraits of the most famous kings and captains, from the time of 
the first successors of Alexander the Great to the present age, 
where pictures do not afford portraits in any number before the 
latter part of the Middle Ages; and works of sculpture. although 
occupying in this respect the same place as coins in the last-men- 
tioned period and under the Roman empire, are neither so nume- 
` rous nor so authentic. There is no more delightful companion in 
historical reading than a cabinet of coins and medals. An autho- 
rity on numismatics writes that "the strength and energy of 
Alexander, the ferocity of Mithradates, the philosophic calmness 
of Antoninus, the obstinate ferocity of Nero, and the brutality 
ot Caracalla are as plain on the coins as in the pages of history!”. 
The numismatic portraits of the time following the founding of 
Constantinople have less individuality; but after the revival of 
art, they recover that quality and maintain it to our own day, 
although executed in very different styles from those of antiquity. 


Coins and medals not only illustrate the events of history, 
they havea direct bearing on the mythological beliefs of the 
nation by which they were issued. The Greek coins, whether of 
kings or cities, until, the death of Alexander, bear sacred subjects 
only. Afterwards on the regal coins, the king’s head usually 
occupies the obverse and sacred subject is placed on the reverse. 
The coins of Greek cities under the empire have usually an 
imperial portrait and a reverse type usually mythological, The 
whole class thus affords us invaluable evidence for the reconstruc- 
tion of the Greek mytholoy. Same is the case with Indian coins. 
We have nowhere else so complete a series of different types 
under which the divinities were represented. Ancient Italian coins 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


BACKGROUND 3 


do not reveal much of their ancient mythology, since they were 
mostly of Greek design. It would be out of place to emphasize in 
details the importance of the numismatics from the point of 
view of geography, art and literature. Not only the historians, 
philosophers and poets also are constantly illustrated by the 
money of their times. This was perceived at the revival of letters; 
and during the last 250 years, coins were very frequently engraved 
in the larger editions of the classics. 


The science of numismatics is of comparatively recent ori- 
gin. The ancients do not seem to have possessed collections, 
although they appear to have occasionally preserved individual 
specimens for their beauty. Petrarch has the credit of having 
been the first collector; but it is probable that in his time, anci- 
ent coins were already attracting no little notice, Numismatics 
has not only its bearing upon the history, the religion, the man- 
ners and the arts of the nations which have used money, the 
science of numismatics has a special modern use in relation to 
art. Displaying the -various styles of arts prevalent in different 
ages coins supply us with abundant means for promoting the 
advancement of art among ourselves. We still live in the age of 
medals, and the artistic designs on some of the ancient coins are 
suggestive of numerous new decorations which one may adopt on 
the contemplated medal. 


SOME TECHNICAL TERMS 


Coin—It is a pieceof metal of a fixed weight, stamped by 
authority of government, and employed as a circulating medium. 
Medal—It is a piece, having no place in the curency, struck 
to commemorate some event or person. Medals are frequently 
comprised with coins in descriptions that apply to both equally. 


A medal may be of any weight. 


Classification in respect to alloys—The coinage of a country 
is usually divided into the classesof gold, silver and bronze (cop- 
per) for which the dipthong abbreviations are A+N and A+E 
have sometimes been employed in catalogues. In each class are 
comprised, not only the coins of the metal from which it takes 
its name; with no more than a necessary Or inseparable proportion 
of alloy, but coins of other metallic substances, usually, base, and 
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always compound, which were generally struck in the placeof the 
purer pieces. The principal metallic substances thus used were 
electrum for gold, billon for silver, brass for copper, and potin 
for silver and copper. ` 


Electrum—It “is a compoud metallic substance,’ consisting 
of gold with a considerable alloy of silver. Pliny makes the pro- 
portion to have been four parts‘of gold to one of silver. The mat- 


erial of early coins of Asia Minor struck in the cities of the western . 


coast is the ancient electrum. It appears here to have at first con- 
sisted of three parts of gold to one of silver; but afterwards, the pro- 
portion of silver was increased, though perhaps not everywhere. 
Gold largely alloyed with silver, not struck by the ancient Greeks. 
or their nzighbours, should: be termed pale gold, asin the case of 
some of the late Byzantine coins. 


,Billon—It is a;term applied to the base metal of some 
Roman coins; and also to that of some mediaeval and modern coins. 


It is silver with great proportion of alloy. When the base silver ‘ 


coins ars replaced by copper washed with silver, the term billon 
becomes inappropriate, : - 


Brass—This is a ‘compound metallic substance employed 
for coins. It may be used as an equivalent to orichalcum of the 
Romans, a fine kind of brass of which the sestertii and dupondii 
were struck, but it is commonly applied indiscriminately to the 
whole of their copper currency. Ordinarily, by brass we mean an 
alloy of copper and zinc. 


Potin—It is a term applied to the base metal of which some 
ancient coins are composed. It is softer than billon. 


Glass-coins—The "glass-coins" 


8 of the Arabs are merely 
coinweights. 


Forms of coins—These have 
'tries and at different periods. 


and modern times has been ci 
thickness. Š 


greatly varied in different coun- 
The usual form in both ancient 
rcular,and generally of no great 


. Mionnet'sscale—The coins ar 
scale, from. which the greatest dim 
are square, the greatest dimensi 


e generally measured by this 
ension is taken, or, when they 
on in two directions. This is, 
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however, avery unsatisfactory scale, as its divisions are of an 
arbitrary character, and the instruments for applying it are suchas 
make exactness scarcely possible. A gauge graduated to inches 
and decimal parts of an inch or to millimeters is far more 


satisfactory. 

Weight of a coin—It is of great importance, both in deter- 
mining the genuineness of a coin and in distinguishing itsidentity. 
To ascertain exact weight even to the tenth of a grain is there- 
fore necessary, and this canonly be done by taking weights on a 
good physical or chemical balance. Weights are now expressed 


in grams, but previously in grains. 

Specific gravity—This is of utility in determining the metal 
in its composition, and may be determined by weighingin air and 
under a liquid of known Specific gravity, usually water and app- 
lying Archimedes principle. 

The specific gravites of the metalsas well as alloys of which 
our ancient coins are composed vary over a wide range as is seen 
from Table 1.1. 

TABLE 1.1 


Specific Gravity of Metals and Alloys 


Metal or Alloy Specific Gravity 
AAA AA AAA 
Metal 


Zinc 71 
Tin 73 
Copper 89 
Silver 10.5 
Lead 11.3 
Gold 19.3 
Alloys 
Copper-silver 50 : 50 9.6 
Copper-gold 80 : 50 12.2 
Silver- gold 50 ; 50 13.6 
Silver-gold 25:75 j 16.0 


—rmar— r 
 ——nFscCsTrvrrsun r 
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Type of a coin—Whatever represent ations or characters are 
borne by a coin constitutes its type. The subject of each side is 
also called a type, and when there is not only a device but an 
inscription, the latter may be excluded from the term.: This last is 


the general use. No distinctrule bas been laid down as to what 


makes a difference of type, but it may be considered to be an 
essential difference, however, slight. 


A difference too small to constitute a new type makes a: 


Variety. 


'  Duplicate—4A coin is said to be duplicate -of another when: 
it agrees with it in all particulars but those of exact size and 


weight. Strictly speaking ancient coins are rarely, if ever, dupli- 
cates, except when struck from the same die. 


+» Obverse and Reverse—Of the two sides of a coin, that is 
obverse which bears the more important device or inscription. 
In early Greek coins, it is the convex side ; in Greek and Roman 
imperial, it is the side bearing the head; in mediaeval and 
modern that bearing the royal effigy or the kings name, or the 
name of the city ; and in the Oriental that on which the ins- 
cription begins. The other side is called the reverse, 


Field—The field of a coin is the space unoccupied by the 
principal devices or inscriptions, Any detached independent. 


device or character is said to be in the field except when it 
occupies the exergue. i pu 


Exergue—It is that part of the reverse of a coin which is 
below the main device, and distinctly separated from it; it 
often bears the secondary inscription, Thus the well-know 


inscription CONOB occupies the exergue of the late Roman and 
early Byzantine gold coins. 


Edge—The edge of a coin is the surface of its thickness. 


Legend or Inscription — 


By it are intended 
i : all the le 
coin bears ; the inscription tters tbat a 


may either be principal or secondary. 
Right and Left—In describi : : 
left mean the right and left of mg coms, the terms right and 


M S the spectator, : 
military right and left, or those of the coin. poo er pera)dic 
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Bust—It is the representation of the head and neck; it is 
commonly used of such as show at least the collar-bone, other 
busts being called heads. 


Head; -It properly means the representation of a head 
alone, without any part of the neck, but it is also commonly 
used when any part of the neck above the collar-bone is shown. 


To Right and to Left—A bust or head is either facing us- 
ually three-quarter face, or in profile, in which latter case, it is 
described as to right or to left. Two busts may be placed in 
various relative positions which cannot be described in language 
without circumlocution, 


Laureate—A bust wearing a laurel-wreath is said to be 
laureate. 


Diademed—]t is an epithet given to a bust of which the 
neck is clothed. 


Symbol—An object in the field of a coin which is neithera 
letter nor a monogram is usually called a symbol, This term 
is, however, only applicable when such an object is evidently 
the badge of a town or individual. The term adjunct, which 
is sometimes employed instead of symbol is evidently not 
correct, 


Mint Mark—It is a difference placed by the authorities of 
the mint upon all money struck by them, or upon each new die 
or separate issue. 


Surfrappe—A coin is sosaid when it has been struck on 
an older coin, of which the types are not altogether obliterated. 


Double Struck— A coin is said to be double-struck in which 
the die or dies have shifted so as to cause a double impression, 


Mule—A coin which presents two obverse types, or two 
reverse types, or of which the types of the obverse and reverse 
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do not correspond, is called a mule ; it is the result of a mistake 
or caprice, 


Conventional Scale for Surface Details—It is often very 
necessary to describe a coin with respect to its surface details, 
which might have got blurred on account of corrosion or wear. 
A conventional scale is as follows : 


=~ A Extremely fine—If all details of type and legend are very 
'sbarp and- clear, with hardly any indication of corrosion or 
wear. 


Fine—1f all details are very plain, almost quite clear and 
sharp with only some corrosion or wear. 


Good—If all details are visible, but on account of corrosion 
er wear, they have become blurred. 


Fair—I£ only a few details are visible, whereas the rest have 
become blurred and are almost invisible. 


Poor—If the coin is almost completely worn and corroded, 
and the details and designs almost wholly disappeared. 


Corrosion—The surface and sometimes the interior of a 
coin becomes heterogeneous on account of the effect of moisture, 
air, salt and ageing. This is known as corrosion. It is the 
result of a series of chemical reactions, which sometimes pene- 
trate. deep into the coin. Corrosion is. often irregular and 
erratic, leading to a changed composition in different parts of 
One and the same sample. When, however, the corrosion is 
merely on surface, the metal below the surface is homogeneous 
Prof. Caley has given the following figures (Table 1.2) for SC 


samples where corrosion did not : 
Were carried out be W.H. Dies deep: The analyses 
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TABLE 1.2 
Results of Analyses of Samples Taken from Ancient Silver 
Coins of High Fineness. (W.H. Deebles) 
ÓN 
(A) Persian siglos (B) Roman denarius 


Metal Sample I | Sample II | Sample I | Sample II 
% % % % 


Silver 96.43 96.32 94.34 94.52 
Gold 0.07 0.13 0.53 0.45 
Copper 2.64 2.69 4.40 4.43 
Tin none none 0.23 0-10 
Lead 0.80 0.84 0.39 0.38 
Iron 0.03 0.02 0.06 0.07 


Total 99.97 100.00 99.95 


In preparing these coins for analysis, only the thin coat- 
ings of surface corrosion products and thin layers of the under- 
lying metal were removed with a file before cutting the samples. 
The metal was obviously homogeneous, since we find a close 
agreement of the percentages of the principal metals in the pairs 
of samples, and the absence of internal corrosion products by 


the high summations. 


Visual Observations — Whether a coin is superficially corrod- 
ed or not, it is necessary to record the physical characteristics 
of the coin, such as its colour, uniformity of coloration, smooth- 
ness or roughness of the surface, compactness Or looseness and 
any other speciality worth recording. It is advisable to use a 
lens or a low power microscope in getting the details. 


Photographs and Photomicrographs—It is advised to take 
photographs of a coin before subjecting it to destructive pro- 
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cesses, specially for chemical analysis*. Sometimes colour photo- 
graphy is also useful, particularly, as Caley observes, if the 
investigation is to be chiefly directed toward the composition of 
the patina or surface corrosion products. In case the enlarged 
photographs have been taken, as would be necessary when cer- 
tain details are to be prominently observed, the magnification 
may also be recorded, if possible. 


Photomicrographs would be useful if the metallographic 
studies of the surface are to be made. We shall take up this 
subject in details later on in this monograph. 


Qualitative Tests—In chemical analysis, we first proceed 
with qualitative analysis. By this analysis, we mean carrying 
out those tests which indicate the mere presence of ingredients 
of the sample, for example, in a coin, the presence of gold (Au), 
copper (Cu), silver (Ag), zinc (Zn), tin (Sn), lead (Pb), nickel 
(Ni), sulphur (S), phosphorus (P), chlorine (CD), silicon (Si) and 
silica (SiOz). The qualitative chemical analysis starts with the 
visual observations, then diffrent chemical tests are performed in 
a systematic manner by the aid of chemical reagents as prescrib- 


ed in the standard treatises of chemical analysis, and finally the 
confirmatory tests. 


Quantitative Analysis—It is not only necesary to know 
what ingredients are present in a sample, we also intend to know 
in what proportions they are present. This leads us to thedomain 
of a quantitative work. The quantitative analysis is gravimetric 
and volumetric. When from a solution of the coin in acids, a 
particular element is precipitated out by requisite chemical re- 
actions, and the precipitate in its original form or after certain 
treatment is weighed, and on the basis of this weight, the com- 
position determined, the analysisis said to be gravimetric. In 
the volumetric analysis, the concentrations are determined by 


titrations against certain standard solutions in presence of 
usually coloured indicators. For certain analysis, 


the ingredients are present in traces only, 
or colorimetric methods (including spectros 
UU 


specially when 
semimicro techniques 
copic) are employed. 


* See a paper "` : : 3 
25.93 (1963). Numismatic Photography" by Byulaiterenc, JNSI.: 
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Copper Corrosions—Ancient metals usually contain Copper 
and when corroded they develop special colours and present 
crystalline appearance. The colour gives an indication of the 
nature of corrosion. 


TABLE 1.3 


Colours of Common Copper Corrosion Product (Caley) 


Colour Mineral Chemical composition 
Dark blue Azurite Cus(OH):(COs)s 
Green (a) Malachite Cu:(OH).CO3 
(b) Paratacamite Cu2(OH)sCl 
Dark red to orange | Cuprite CuO 
red 
Light grey to light | Nantokite* CuCl 
lue-grey 


rees 


*Nantokite has a soft waxy consistency. 


X-Ray fluorescence Analysis—This method;of analysis isneither 
wholly undestructive (assome might presume) nor even very useful 
for derermining the average composition of ancient metals. For 
carrying out this analysis, it is necessary to haye a plane surface 
abouta centimetre in diameter; this in certain cases, (particu- 
larly when theobject is spherical) needs the grinding away of 
considerable metal. In plane coins, the corroded material has to be 
carefully removed. Usually the difficulty arises from the frequent 
presence of variable proportions of internal corrosion products 
in ancient metals. The chief advantage, however, with this 
method is that the compositon of surface metal may be closely 
estimated against suitable standard calibrations, 


Non-destructive methods— Very rare coins, and other rare 
objects of archaeological importance cannot be handed over to a 
chemist for his destructive methods of analysis. This is a serious 
handicap. When something is inscribed on a coin, the surface 
cannot be even polished for metallographic studies. A few pieces 
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from a corner may be filed out for semimicro or spectroscopic 
work. The Electron Microprobe Examination needs area only 
1—2 + (mu) in diameter. This method mae, be used with practi- 
cally no damage to an object. This method is, however, new and 
needs further investigations. It is of no value for the determina- 


tion of average composition. 


In the laboratories of the present author ( Prakash), a 
method depending on the measurement of ultrasonic velocities 
through the samples is being developed which is non-destructive, 
‘The method has limitations which are being "worked out. If the 
number of parameters are not many, the method may be utilized 
for quantitative studies. In certain cases, it may not be of much 
use. It may only be as useful as the specific gravity determina- 
tions, and no further. 


The neutron activation analysis is also regarded as non-des- 
tructive because the radioactivity induced by a brief neutron 
bombard ment apparently causes no permanent damage to metal 
objects. The method has its own limitations. A proper neutron 
source may not be available. This also limits the object size 
because the usual neutron generators are designed to treat small 
objects only. For the study of metal coins, the method is some- 
times quite satisafactory (metals like lead cannot, however, be 
ea because of their insensitivity to neutron bombard- 
ment). ca = ; 


Kraay [Archaeometry, 1, 1—5 (1958) ; 2, 1—6 (1959) ] and 
Emeleus, [Archaeometry 1, 6—15 (1958) ) applied successfully the 
neutron activation analysis method to the estimation Of copper 
and gold presentas impurities in Greek silver. coins of high 
fineness. As shown in the Table 1.4, the half-lives of the radioactive 
isotopes of copper, gold and silver formed by neutron bombard- 
ment are distinctively different, that of silver being so long a d 
its activity so weak that the. activities of the: copper e old 
may be measured without appreciable interference from ae of 


silver. The detection limit for co i 
for gold about 0.001 per cent. pees EE E Ol per cent and 


An 
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TABLE I. 4 


Half-life and relative sensitivity of measurement of the 
activity of the isotopes of copper, gold and silver formed by neu- 
tron irradiation of the pure metals 


Metal Half-life Energy peak Relative counting 
etat. Chr.) used (MeV) rate 
‘Copper . 12.8 1.0 
Gold 64.6 0.41 8.0 

0.89 0.0014 


Silver 64.80 
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CHAPTER II 
GREEK, ROMAN AND EUROPEAN COINS 


Greek Coins 


It is usual to separate ancient coins into the three great 
classes : (i) Greek and Roman. (ii) Mediaeval and Modern, and 
Giz) Oriental. 


All coins of Greeksor even of those barbarians who adopted 
Greek money, struck before the Roman rule or under it, but without 
imperial effigies constitute the Greek coins. The use of the precious 
metals as medium of exchange may be traced back to the remotest 
ages in Greece. Thus, for instance, weread, that Abraham was 
“very rich in cattle, in silver and in gold”. (Gen. xiii. 2 ; xxiv, 35) 
and in the account of his purchase of the cave of Machpelah 
(Gen. xxiii. 16) it is stated that "Abraham weighed to Ephron 
four hundred shekels of silver current with the merchant". This 
use of gold and silver as uncoined money, weighedin the balance, 
must, however, be carefully distinguished from its use as 'coin', a 
word which implies that the ingot or piece of metal is impressed 
with an official device, mark or 'type', serving the purpose of a 
guarantee of just weight and value. "Sofar as we have any know- 
ledge" says Herodotus (i. 94), "theLydians were the first nation to 
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rude unengraved punch or nailhead which served to keep the 
ingot in its place while it was being struck. The ingot was placed 
on an anvil, into which had been let a die engraved in intaglio 
with the design which it was desired to impresss on the obverse: 
the punch was placed on the top of the ingot, and was held in 
position by tongs, while the moneyer struck in with successive 
blows of a heavy sledge-hammer until the impressions of the eng- 
raved die on the obverse and of the squarenail-head on the reverse 
were brought into sufficient relief and intaglio respectively. 
The design or type was the signet of the issuing authority 
(personal ruler or citystate); owing to the intense penetration of 
Greek life by religion, these signets were more often than not of 
asacred character, representing objects or animals consecrated 
to deities, or the deities themselves. 


These one-sided coins with an intaglio or 'incuse' square on 
the reverse are characteristic of the early stages of art of coining 
not only in Asia Minor but in all the Greek cities, for the use of 
coined money rapidly spread from Ionia over all the coasts and 
islands of the Aegean Sea. In Greece proper the earliest coins 
were of silver, and were struck in Aegina in the seventh century 
B. C. They bear the symbol of a tortoise. 


Before the introduction of coinage proper there had been 
current in Peloponnesus bars or spits (OBEAi7*Oi) of iron or bro- 
nze, the regulation of which primitive currency, as of the weig- 
hts and measures of his time, was due to Pheidon, king of Argos 
probably about the middle of the eighth century, Such spits have 
been found in the temple of Hera at Argos, where, they were 
pobably dedicated when superseded. From about 700 B. C. on- 
wards, the coinage of Greece and of the East may be classified his- 


torically 1n the following eight periods : 


(i) 700-480 B. C.— Period of archaic art, ending with Persian 
wars—The art work on the coins of these two centuries is charac- 
terized at first by a rude strength of style, and afterwards by a 
gradual development into clearly defined forms, which, however, 
are always distinguishable by their angularity and stiffness from the 
freer work of later times. Thus, for instance, the eye of the hum- 
an face is always drawn, even when in profile, as if seen from the 
front, both corners being visible, while the mouth wearsa fixed 
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and formal smile, dueto an attempt to give liveliness of expres- 
sion. Towards the end of the archaic period, a type in relief begins 
to appear within the incuse square of the reverses. The coins 
which circulated most widely were, in silver, those of Aegina with 
the tortoise above referred to;the Corinthian coins with the Pega- 
sus; the tetradrachms of Athens, first introduced by Peisistratus 
about 550 B. C., obverse, head of Athens, reverse, owl, the sacred 
bird of that goddess; and, in gold..the famous. Darics, on which 
the Persian king is represented as kneeling archer. In the west, 
the chief coins were those of the Greek colonies in southern 
Italy, Sybaris, Croton, Tarentum, etc., which differ from those of 
Greece proper in having the figures on the reverse in intaglio in- 
stead of in relief. 


(ii) 480-415 B. C.— Period of transitional and fine art, to the 
end of the Athenian supremacy—The coinsof this period are charac- 
terized by a great advance in the technical skill, with which the 
dies were engraved. The name of the city orof the chief-magistrate 


now occurs frequently on the reverse, usually in an abbreviated 
form. 


In Asia Minor the chief coinage of this period is the elect- 
rum curtency of fluorishing commercial city of Cyzicus on the 
‘Propontis, so often alluded to under the name of "Cyzicene sta- 
ters' by Xenophon and other historians. In Greece proper the 
Athenian money was still the chief, though by no means, the 
only medium of exchange, and in the West, the Corinthian sta- 
ters, with the figure Pegasus on the obverse, had a wide circulation. 
In Sicily Syracuse affords a larger variety of types than any other 


Greek city, though the finest specimens of the Syracusan mone- 
tary art fall into the next period. 


(iii) 415-336 B. C. —Period of finest art, age of the Spartan 
and Theban supremacies, and of Philip of Macedon— The art of die- 
engraving attained in this period a higher point of excellence 
tban it has ever since reached. The coin-types areremarkable for 

.Sculpturesque reserve, intensity of action, or rich and varied 


ornamentation, according to the regui f 
š quirements of th 
Tepresented. These are the subject 


more frequently id 
SE eal heads of 
divinities on : 
eres, E cone and mythological figures on reverses 
: es Sg E 
pes referring to local games and religious festivals, 
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such as the victorious quadrigae on the famous Syracusan med- 
allions (first issued after the failure of the Athenian expedition 
against Syracuse), which are , generally recognized as the finest 
coins that have ever been struck. In this age the practice of coin- 
ing money had become universal; the number of mints through- 
out the civilized world was enormous, every little town striking 
its own ‘autonomous’ silver or bronze. and in some cases, gold 
currency. In European Greece the gold staters of Philip of Mace- 
don obtained a wide circulation, and his conquestin Greece grad- 
ually put an end to the independent issues in that country. 
Philips gold was imitated, with ever-increasing debasement of 
style, by the Celtic tribes of Central Europe and Gaul, and from 
these imitations were ultimately derived the first primitive gold 
coins of the Britons. 


(iv) 336-280 B, C.—Period of later fine art; age of Alexander 
the Great and the Diadochi, characterized by the introduction of the 
portrait of the reigning monarch in place of the head of the divinity 
on the obverse—Before Alexander’s time, no tyrant, however, 
despotic, had ever ventured to place his own head upon the 
coinage of the State. The legal money of Alexander and his suc- 
cessors now gradually superseded the autonomous coinage of the 
smaller Greek states, except in the west, which was beyond the 
sphere of Alexander's conquests, and where the cities of Italy and 
Sicily continued to strike gold and silver until they were in turn 
brought under subjection by the growing power of Rome. 


(v-vii) 280 B.C, to the Christian era. Periods of early and 
later decline ; age of the Epigoni, the Attalids, and of Mithradates 
the Great—The silver and gold coinage during these three cen- 
turies is almost exclusively regal, and presents us with remarkable 
series of life-like portraits of the long succession of the Seleucid 
kings of Syria, of the Prolemies of Egypt, of the kings of Macedon, 
of Pontus and Bithynia, of the Attalids of Pergamum, and of 
the successors of Alexander in northern India. many of whom 
are known to us only trom their coins. The chief characteristic 
of the art of numismatic portraiture, which attained its highest 
perfection about 250 B.C., is its realism which is carried in 
some cases almost to the verge of brutality, as, for instance, on 
the tetradrachms of some of the kings of Pontus, the ancestors 
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of Mithradates the Great. Among the latest portraits on Greek 
coins is that of the famous Cleopatra on acoin of Ascalon. She is 
represented with little of the seductive beauty which we should 
expect to find on the coins of this fascinating princess. Among 
the non-regal coins of the second century B.C., the large 
tetradrachms of some of the Greek cities of the western coast of 
Asia Minor. which regained their freedom after the defeat of 
Antiochus the Great by the Romans, 190 B C., are worthy of 
note; those of Cyme, Myrina, Smyrna and Magnesia being 
specially remarkable. Local imitations of the silver coinage of 
Alexander the Great are very plentiful. Throughout the greater 
part of this period Athens continued to coin very plentifully 
her tetradrachms with the helmeted head of the chryselephantine 
statue of Athena Parthenos by Phidias on the obverse. These 
coins formed the chief currency for the trade between Europe 
and the East. l 


(viii) From the Christian era to the reign of the Emperor 
Gallienus—During this period of nearly three centuries the 
Romans permitted the Greek cities in the eastern half of the 
empire to strike bronze money for local use. It is known to 
collectors as the ‘Greek Imperial’ coinage. Artistically it is 
quite without interest, but archaeologically it is perhaps more 
important than the matchless silver and gold currency of the 
free and independent cities of more ancient times. The Greek 
imperial coins illustrate the local festivals. religious rites, and 
municipal institutions which prevailed in the out-lying pro- 
vinces of the Roman empire, and are also of value as recording 
the names of the successive chief Magistrates and high officials 


of the various Cities, who appear to have been responsible for the 
coinage in each locality. 


Monetary System of Greeks 


The different monetary systems of Greeks grew out of the 
use of different standards of weight ; in other words, their coins 
Kies divisions of various talents. To investigate the origin of 
oe ee em would demand a complete examination 
pose Pes Ogy, which we shall not attempt here. It will 
e x : Hag to state in a few words the views which were 

Pressed by Dr. Brandis, The source of the Greek systems 
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of weight has been referred to Babylonia. no link having been 
established with the different metrology of Egypt, a circums- 
tance which may make us pause before finally accepting the 
results of the inquiry. The Babylonian weights had a two-fold 
form—the heavy talent, sometimes called the Assyrian, and the 
light talent, sometimes called the Babylonian. The heavy talent 
is the double of the light. Their weights and those of their 
divisions are thus stated by Dr. Brandis on the evidence of the 
inscribed weights found at Nimrud, the ancient Calah, in Assyria, 
which are now in the British Museum. The result is approxima- 
tely true, but it has been shown by a careful reweighing of the 
objects that the maximum weights rise somewhat higher and the 
minimum fall somewhat lower than is indicated in Table 2.1. 
TABLE 2.1 
——————'ÁJBnÓÁ ÁN 


Weight in Known range in 
rammes 
Talent Grammes Grains 

Heavy talent 60,600 936,000 
Mina 1,010 15,600 960 
1/60 Mina 16.83 260 16 
Light talent 30,200 468,000 27,600 
Mina 505 7,800 460 
1/60 Mina 8,415 130 7.66 


The heavy talent is supposed to have found its way to Greece 
by sea from the Phoenician coast-towns, the light talent by land 
through Lydia. In adopting the Babylonian weights, the 
Phoenicians and Greeks made an important deviation. They 
accepted the sixtieth of the mina as their shekel or stater, but 
allowed only fifty instead of sixty of these units to their mina, 
retaining the sexagesimal division in counting sixty minae to the 
talent. Thus the Phoenician and Greek talents contained 3,000 
shekels or staters, not 3,600 sixtieths of the mina. 
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Two talents thus arose,—that by which the earliest Phocaic 
gold money was struck, derived from the heavy Babylonian, 
with a stater having a maximum weight of 256 grains, and the 
Euboic talent. derived from light Babylonian with a stater of 
130 grains or a little more. The Phocaic was a modification of the 
Babylonian heavy talent, the Euboic of the light, each having the 
samestateras the parent weight, but a lower talent. {|The velation 
of gold to silverin the earliest days of coined money. about 
700 B.C. and for long after, was 13$ to 1; consequently it was 
inconvenient to use the same standard for the two metals. Two 
systems for silver money are supposed to have arisen from this 
necessity and it is here that the most brilliant but least conclusive 
part of the theory of Dr. Brandis begins. The sixtieth of the 
heavy Babylonian mina weighed 260 grains, its sixtieth 
again weighed 4.3; this multiplied by 13.3 gives us the 
Phoenician drachm of 57 grains, introduced into Greece, and the 
basis of the socalled Graeco-Asiatic or Phoenician silver 
Standard. Four of these drachms produced the Phoenician 


stater at its maximum of 230 grains. Thus 15 staters were equal 
to 1 gold sixtieth : 


230 x 15--13$ —2582, nearly 26). 


Dr. Brandis, therefore, calls this the fifteen-stater system. 
The Lydians, on the other hand, are supposed to have originated 
a silver stater by multiplying the sixtieth of the light mina, 130 
grains, by 13.3 and dividing this by ten, so as to obtain a silver 
stater of about 170 grains, current long after in Asia Minor. 
Ten of these staters would thus be equal to one gold sixtieth 

This, therefore, is called the ten-stater system. 


The monetary standards of the Greeks (expressed in £rains) 
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may be referred to the t igi š : 
manner (Table 2.2) ; e two original talents in the following 


TABLE 2.2 
————o  əD ` .-. 
Talent Normal | Actual Used for 
HEAVY: 
Phocaic 780,000 768,000 | Gold in Asia Minor. 
Phoenician 690,000 660,000 | Gold and silver. 
Macedonian 690,000 660,000 | Silver. 
Ptolemaic 690,000 660,000 | Gold and silver. 
Aeginetic 582,000 | Silver. 
LIGHT : 
Persic 518,000 | Silver. 
Euboic 405,000 | Gold and silver. 
Attic 405,000 | Gold and silver. 
2/3 Corinthian 270,000 | Silver. 


The Table 2.3. exhibits the weights of the principal deno- 
minations of the Greek systems. The Corinthian talent is exclu- 
ded as simply differently divided variety of the Attic, the 
. Rhodian as a degraded Attic. 


TABLE 2.3 


Aeginetic |\Phoenician| Persic 
(grains) (grains) 


Distater or tetradrachm 
Stater or didrachm 
Hemistater or drachm 67.5 


Third or tetrobol 45 
Fourth or tribol 33.75 
Sixth or diobol 22.5 
Eighth or trihemiobol 16.8 
Twelfth or obol 11.25 
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The Rhodiandrachm weighed 60 grains. The Babylonian weight 
is somewhat lower than the Persic, and it wants the distater. 
The term stater is usually applied to thedidrachm, but also to the 
_tetradrachm. and at Cyrene to the drachm. 


Roman and Byzantine Coins 


The Romans forthe first four centuries of their history 
had no regular coinage, the chief medium of exchange being 
bronze, circulating by weight, aes rude, in lumps of irregular 
form. It was late in the fourth century B.C. that the pound- 
weight of bronze (12 oz.) was first cast into large unwieldy pieces 
of circular shape aes grave, having on the obverse a head of 
Janus, and on the reverse the prow of a galley. This was the 
Libral As; and its divisions were the Semis (6 0z.), the Triens 
(4 oz.), the Quadrans (3 oz.), the Sextans (2 oz.), and the Uncia 
(1 0z.), each of which bore a distinct type and mark of value. 


Somewhat later (perhaps during the Pyrrhic war) silver 
Roman coins were issued in Campania. As time went on, the 
As was gradually reduced in weight until (circa 269 B.C.) it 
stood atno more than 2 oz This reduction is explained by 
the fact that bronze, originally in Italy the standard metal, was 
gradually superseded in thet respect by the silver money struck 
at the Capuan mint, so that it was no longer important to main- 
tainthe full weight of the bronze money. In 268 B.C., the 
Roman mint issued for the first time a silver coin, the Denarius, 
equivalent to ten asses. The fractions of the silver pieces were 
the Quinarius (five asses) and the Sestertius (two and a half 
asses). In 217 B.C., the weight of the As was further legally 
diminished to 1 oz. (uncial reduction) and again in 89 B.C. to 
half -an Oz. (semuncial reduction). The types, of the silver 
coins, at first constant and uniform. were subsequently varied 
according to the pleasure of the triumviri monetales, as the 
POMA were are who were entrusted with the supervision of 

e coinage, e lon i i i 
which extends from 268 B.C. to Imperial pum dr silver money 
; sometimes in- 
correctly known as the Consular or Family series, because the 
vee usually allude to events connected with the family 
EM 2 a E AL Pdl The imperial series com- 
S, who reserved for himself all 
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rights connected with the coinage of gold and silver, though 
leaving to the senate the privilege of striking bronze at the 
Roman mint, whose issues were accordingly henceforth distingui- 
shed by the letters S.C. (Senatus Consulto). 


Under Augustus, from 15 B.C. and Tiberius, gold and silver 
were issued not from Rome but from Lyons. Supplementary 
mints were established at Alexandria and elsewhere. All coins 
now bore the portrait of the reigning emperor, or of some mem- 
ber of the imperial family, and on the reverse, for the most 
part, allegorical personifications, representations of historical 
events. architectural monuments or public buildings. Their 
inscriptions often furnish us with the exact date of issue. The 
chief denominations were, in gold, the aureus: in silver the 
denarius ; and in brass and copper, the sestertius, tariffed at 
four asses; the dupondius, two asses; and the As and semis, 
sometimes also the quadrans. The large brass coins from Augus- 
tus to Commodus supply us with a magnificient series of imperial 
portraits, but from Septimius Severus onwards there is a rapid 
deterioration both in art and workmanship. 


From the reign of Caracalla to that of Diocletian, the ut- 
most disorder prevailed in the coinage, each successive emperor 
debasing more and more, until the so-called silver denarius be- 
came merely a copper coin washed with tin. In 296 A.D., Dio- 
cletian entirely reformed the currency, which was again 
modified by Constantine, who reduced the weight of the 
aureus from sixty to seventy-two to the pound. Thenew gold 
piece was henceforth known as the Solidus, and it maintained 
its full weight and purity of metalas long as the empire lasted. 
This coin received in the western Europe the name of Bezant or 
Byzant, from Byzantium or Constantinople, the capital of the 
eastern empire. Thetypes of the coins of the Christian em- 
perorsretained for a time their pagan character, though little 
by little, Christian symbolism crept in, until at length all pagan 
influence disappeared, and figures of Christ and the Virgin took 
the place of the allegorical representations of pagan times. The 
Latin language in the inscriptions on Byzantine coins continued 
to be used until the middle of the lith century, when it was 


fully displaced by the Greek. 
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Mediaeval and Modern European Coins 


The coinage of Western Europe, down to the time of Char- 
lemagne, consisted mostly of imitations of Byzantine coins. 
That emperor (circa 768 A.D.) introduced a new silver coin 
called new denier. which soon came into general use. 


The denier was introduced into England, under the name 
of the penny by Offa. king of Mercia (757-796), previous to whose 
time, the currency of the Anglo-Saxons had consisted of small 
gold and silver coins (sceattas) and copper coins (stycas). which 
were mainly rude copies of Roman or of Merovingian money. 
Under the Anglo-Saxon and early Norman kings, local mints 
were established at all the considerable towns in England and the 
penny frequently bore on its reverse both the name of the town 
and of the moneyer by whom it was struck. An attempt to in- 
troduce a regular gold currency was made by Henry III, but gold 
money did not come into general use until the reign of Edward 
III, who introduced first the florin (6s.) which was at once with- 
drawn, and then (in 1344) the noble (6s. 8d.) with its divisions. 
The king was also the first to strike in any quantity multiples of 
the penny, groats (4d.) and half-groats. Edward IV added new 
denominations called the rose noble and the angel, so called 
from its type, St. Michael slaying the dragon. With the acces- 
sion of the Tudor dynasty, authentic portraits of the reigning 
sovereign make their first appearance on the coins of the realm, 
and many new denominations, such as, sovereigns in gold and 
shillings in silver were added. In the time of CharlesI we note 
a remarkable improvement in the art of die-engraving, of which, 
the celebrated Oxford crown is a good example ; on the obverse 
of which is the king on horseback ; with a view of the city Ox- 
ford in the distance. In 1562 the mill and screw were introduced 
from France for striking coins, in place of the old-fashioned 
hammer and anvil, but did not come into general use until 1662. 
On the coins of the Commonwealth, the inscriptions are in English 
instead of Latin, and some of Cromwell's portraits by the famous 
engraver, Thomas Simon, are worthy of highest praise. To the 
mie of Charles II belongs the beautiful Petition crown, also by 

Es coin takes its name from. Simon's petition to be 

EE engraver to the mint, inscribed on the edge: 
mas Simon most humbly prays your majesty to compare this, 
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his tryal-piece, with the Dutch, and if more truly drawn and 
embossed, more  gracefuly ordered. and more accurately 
engraven, torelieve him”, The petition was not granted. In 
Charles II's reign the first guineas were struck from gold 
brought from the Guinea Coast, and copper coins, consisting of 
half-pennies and farthings, were first regularly established. 
From this time onwards, the English coinage declines very greatly 
in artistic interest. George IV's crown by Pistrucci being perhaps 
the only modern piece worth noticing. The supposed extreme 
rarity of Queen Anne's farthings is a myth. 


The coinage of Scotland down to the reign of Robert III 
followed closely the English types. From this time original 
designs became more frequent. It reached its high point of ar- 
tistic excellence in the reigns of James V and Mary; the best 
known coins of this period are the bonnet-piece of the former. 
representing the king wearing a bonnet, and the royal of the 
latter, bearing the queen's portrait in profile. 


The earliest Irish coins were struck by the Danish ruler 
Sihtrick III (989— 1029). They were copied from the pennies of 
Ethelred II. After this we have no Irish coinage until the partial 
conquest of the country by Henry II, in whose reign, mints were 
established at Dublin and Waterford, where his son John issued 
coins as Lord of Ireland. After this the coinage continues, with 
many gaps, down to the reign of George IV. Among the more 
modern Irish coins the gunmetal money of James II is historically 
interesting. This was ‘money of necessity’, struck after his flight 
from England. It was decried in the reign of William and 
Mary, and redeemed only at metal value. 


The mediaeval and modern coinage of various European 
States, from the time of the issue of the denier by Pepin le Bref 
(in 757) and of the new denier by Charlemagne down to the 
middle of the 17th century, is of extraordinary historical interest. 
The Italian coins are artistically superior to the rest, specially 
in portraiture, where the influence of the Renaissance of art may 
be clearly traced. An important landmark in the numismatic 
history of Western Europe is the reintroduction of gold money, 
dating from the first issue of the forino d'oro in Florence. 1252. 
An equally important gold coin, the Venetian sequin or ducat, 
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was introduced in 1284. The silver gros was introduced by. 
St. Louis (1226-1270). In France the coins of Francis I and Henry. 
II, and in Germany those of the Emperor Maximilian I, are 
specially noteworthy. Many of the German bracteates (thin 
pieces struck on one side only) of the 12th-13th century have 
great interest. and the thalers, from the early l6th century on- 
wards, are also of historical value, as their types record the chief 
events in the history of the cities by which they were struck. 


The Russian coinage begins in the I5th century. It consists 
of very curious little silver pieces struck under Byzantine influ- 
ence. Gold is common in the reign of Peter the Great and of 
fair style, and though ¿he silver is at first of the old barbarous 
style. . Nicholas introduced a platinum coinage of about two- 
fifths the value of gold. . The series of Poland begins in the 11th 
century with bracteates. There is aregular coinage from Ula- 
dislaus Jagello (1382-1434). The town of Dantzic, while part of 
the kingdom, is remarkable for the issue of large gold pieces with 
the king’s portraits and civic reverses. the most important being 
of the 16th and 17th centuries. Hungary had its own coinage 
from Stephen I (1000-1038). Under Charles Robert of Anjou 
(1308-1342), the florin is introduced and appears also with the 
type varied as ducat. The money of the illustrious John Huny- 
ady as regent is of high interest. The abundance of gold about 
this time and onwards shows the metallic wealth of the land. 
The Hungarian money of the house of Austria presents no note- 
worthy features. The coinage of Transylvanian princes of the 
16th and 17th centuries is chiefly of ducats, witnessing. like the 
Hungarian, to the wealth of the soil. There are early coins of 
the patriarchate of Aquileia, and of the kingdom of Servia, 
now revived after four centuries and a half of subjugation, 


whence the only interest of the modern money as well as of that 
of Roumania and Greece. 
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COINAGE IN ASIATIC COUNTRIES 


In the previous chapter. we have given a resume of coinage 
in European countries. In the present chapter, we shallsee how 
this coinage developed in the Asiaticcountries particularly known 
as the Oriental countries or the countries of the Middle-East and 
Far-East. We have reserved separate chapters for Indian coinage 
and hence this part has been eliminated from the present one. 


Asiatic or oriental coins may be best classed as ancient 

Persian, Arab, Afghan, Indian and Chinese and other issues of 
the Far-East. According to some authorities, the first place is 
held by the money of the old Persian empire, the Parthians and 
the Sassanians. The conquests of the Arabs introduce a new 
currency, carried on by the Muslim inheritors of their empire. 
The modern Persian and Afghan money, though of Arab origin, 
is distinguished by the use of the Persian langauge with Arabic. 
The Indian currencies, though Greek, Sanskrit, Arab and Persian 
in their inscriptions. must be grouped together on account of 
their mutual dependence. We shall devote separate chapters to 
the Indian currencies. They rise with the Bactrian kings. whose 
Greek types are gradually debased by the Indo-Scythians and 
Guptas ; these are followed by a group of currencies with Sans- 
krit legends ; next follow the money of Arab conquerors and the 
great series of the Pathans of Delhi and subsidiary dynasties, 
‘with Arabic inscriptions; the main series is continued in the 
currency of the Moghals, who largely use Persian and the last 
series is closed by local currencies mainly with Sanskrit or Arabic 
legends. The Chinese coinages form the source and centre of 
the group of the Far-East, which, however, includes certain 
exceptional issues. The order throughout is historical, each 
empire or kingdom being followed by the smaller states into 
which it broke up, and then by the larger ones which were 
formed by the union of these fragments. 


27 
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Ancient Persia 


The Persian coinage was originated by Darius I (Hystaspis) 
about the time that he organized the empire in Satrapies (516 
B.C.). The regular taxation thus introduced made a uniform 
coinage necessary. : Avoiding the complex gold system of Croe- 
sus, which was intended to accommodate the Greek cities in 
commercial relation with Lydia, Darius chose two weights, the 
gold stater of Croesus of 126 grains and the silver drachm of 84, 

e raised the weight of both, the gold to about 130 grains and 
the silver to 86. Thus one gold piece was equal to 20 silver. The 
gold coin was called the daric. the silver the siglus. The metal 
was Very pure, specially that of the daric. Thus not only were 
the Lydian gold and silver coins of inferior weight thrown out 

_ of circulation. but the Persian gold, from its purity, became 
dominant, and was the chief gold currency of the ancient world 
so long as the empire lasted. The issuing of gold was a royal 
iprerogative. Silver money was coined not only by the king but 
in the provinces by satraps, who used local types. and by tribu- 
tary states. The following classes must be distinguished : G) 
regal, (ii) provincial with regal types, (iii) satrapal, (iv) of tribu- 
tary states. The art of Persian coins varies according to the 
locality, from the beautiful work of the west coast of Asia Minor 
to the more formal style of Cilicia and the thoroughly hieratic 
stiffness of Phoenicia and Persia. 


š The regal coinage is of daricsand double darics in gold 
and of sigli in silver. The obverse type is the king as an archer. 
the reverse an irregular oblong incuse. The darics show differen- 
ces of style, and must extend through the whole period of the 
empire. The sigli, no doubt, run parallel with them. Both these 
denominations are uninscribed. The double darics are of late 
style, and nearly all bear either Greek letters or monograms or 
symbols, sometimes both. They are undoubtedly of the last age 
of the empire or subsequent to its fall. 


The provincial coins with regal types appear to be mostly 
Phoenician, They also occur beyond this territory, as at 
Mallus in Cilicia, where the Persian regal archer is combined 


with the reverse of Heracles strangling the Nemean lion, with 
the inscription MAA. 
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The satrapal coinage is very important and interesting. It 
belongs mainly to Cilicia. The most remarkable series is that 
with a bearded head wearing a tiara, with various. reverses cer- 
tainly struck at Colophon, Cyzicus. and Lampsacus, and in one 
instance bearing the name of the satrap Pharnabazus, but usually 
the word “king” in Greek. The coin of Colophon shows a splend- 
id portrait, one of the finest instances of Ionian work. It has 
been held to represent Artaxerxes II (Mnemon), but has been 
afterwards assigned to Pharnabazus on the ground that the head- 
dress is not the proper regal kidaris. An objection has 
been raised in this connection, yet it seems inconceivable that 
the king of Persia would have countenanced the issue of 
the portrait of a satrap at a time when no Greek dynasty dared 
to place his head on his own coinage. Of other satrapal issues 
those of Datames, of Tiribazus, and Cilician issues, struck at 
Tarsus, are specially noteworthy. Their inscriptions are 


Aramaic. 


The coinages of tributary states cannot be separated from 
the provincial issues with regal types. 


Parthians 


The conquest of Alexander did not wholly destroy the 
independence of Persia. Within less than a century, the war- 
like Parthians, once subjects of Persia. revolted (249 B.C.) against 
the Seleucids and formed a kingdom which speedily became an 
empire, ultimately the one successful rival of Rome. Their 
money is Greek in standard and inscriptions, as well as in the 
origin of types. The coins are silver. following the Attic weight, 
the chief piece being the drachm, though the tetradrachm is not 
infrequent ; there are also coins but none in gold are known. 
The drachm has the head of the king on the obverse, diademed 
or with a regal head-dress, and on the reverse the founder Arsa- 
ces seated, holding a strung bow, the later tetradrachms varying 
this uniformity. Every kind is styled Arsaces, to which many 
of the later sovereigns add their proper names. The inscriptions 
are usually long, reaching a climax in such as BAJIAE¡RZ 
BASIAESN APSAKOY MET AAOY AIKAIOY EIIISANOYZ 

9EOY EYIIATOPOS #IAEAAHNO2 of the Eleventh Arsacid,. 
Mithradates III, where we see the double influence of Persianand 
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Seleucid styles and the desire to conciliate the Greek cities. 
Very noticeable are the coins which bear the slave Musa, with 
the title queen (GEANOYPANIAZ2 MOY>H> BASIAIS- 


2H2). 


Sasanians 


The Persian line of the Sasanians arose about 220 A.D., 
and wrested the empire from the Parthians in 226-7 under the 
leadership of Ardashir or Artaxerxes. This dynasty issued a 
national and thus Oriental coinage in gold and silver. The deno- 
minations follow the Roman system. and there are, but two 
coins, equivalent to the aureus or solidus and the denarius. The 
obverse has the king's bust, usually wearing a very large and 
‘elaborate head-dress. varied with each sovereign. and on the 
reverse the sacred fire-altar, ordinarily flanked by a king and a 
priest. The attachment which Ardashir, the founder bore to 
Zoroastrianism established this national reverse type. which en- 
dured through the four hundred years of the sovereignity of his 
line. The inscriptions are Pahlavi. 


Caliphates 


The Arab coinage forms the most important Asiatic group. 

It has a duration of twelve centuries and a half, and at its 
widest geographical extension was coined from Morocco to the 
borders of China. When the Arabs made their great conquests, 
money became a necessity. They first apopted in the East imi- 
tations of: the current Persian silver pieces of the last Sasani- 
ans, but in Syria and Palestine of the Byzantine copper. in 
Africa of the gold of the same currency. Of these early coins 
the Sasanian imitations are very curious with Pahlavi inscrip- 
tions and shorter ones in Arabic (Cufic) The regular coinage 
with purely Muslim inscriptions begins with the issue of a silver 
coin at Basrah, in 40 A.H., by the Caliph Ali; after subsequent 
éfforts thus to replace the Sasanian currency. the orthodox min- 
tage was finally established in 76 A.H; by Add-al-Malik. The 
names of the denominations and the weight of that of gold are 
pes indicative of Byzanzine influence. There were three coins: 
` The dinar-of gold took its name from the aureus or denarius 
ureus, of which the solidus must have been held to be the repre- 
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O 
dirhem of silver is in COM UR gold. pisses O 

name a revival of the Greek drachm; it 
weighs at most 45 grains and a fraction. (iii) The copper piece 
is the fels, taking its name from the follis of the Greek empire. 
Commercially the gold easily exchanged, and the silver soon 
passed as the double of the Carlovingian denier. For long these 
were the only coins issued, except, and this but rarely, half and 
quarter dinars. There are properly no types. There was indeed 
an aitempt in the early Byzantino-Arab money to represent 
the caliph, and in the course of ages we shall observe some de- 
viations from the general practice of Islam, particularly in the 
coinage of the atabegs and in the Mohammedan coinages not 
of the Arab group, the modern Persian and that of the Mughals 
of Delhi. The inscriotions are uniformly religious, save in some 
Tartar coinages. and that of the Turks. In general the 
coins are for the first five centuries of their issue remarkably 
uniform in fabric and general appearance. They are always 
flat and generally thin. The whole of both sides of the coins 
is occupicd by inscriptions in the formal Cufic character usually 
arranged horizontally in the area and in a single or double band 
around. Towards the fall of the caliphate a new type of coin 
begins, mainly differing in the greater size of pieces. There are 
new multiples of the dinar and ultimately of the dirhem, and 
the silver pieces frequently have their inscriptions within and 
around a square, a form also used for gold. The Cufic character 
becomes highly ornamental, and speedily gives way to the flexu- 
ous naskhi of modern writing. The inscriptions are religious, 
with the addition of the year by the era of the Flight, the month 
sometimes being added and the mint occurs uniformly on silver 
and copper, but does not appear on the gold until after the fall 
of the Omayyad dynasty. Subsequently the official name of the 
The religious part of the inscriptions is various, 
he protession of the Muslim 
d; Mohammad is the apostie 
lowers of “Ali in Persia and 


caliph occurs. 
the most usual formulae being t 
faith : "There is no deity but Go 
of God”, to which the Shiaites or fol 
Africa" add "Ali is the friend of God". 


ong formulae and religious cita- 


The Moorish coins give | 
like the money, of the Pathans 


tions and ejaculations, and they, 
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of Delhi of the Indian class, have occasionally admonitions urg- 
ing or suggesting the purer use of wealth. As Arab and other 
dynasties arose from the dismemberment of the caliphate, the 
ħames of kings occur, but for centuries they continued to respect 
the authority of their religious chief by coining In his name, 
éven in the case of the shadowy Abbasids of Egypt and adding 
their own names even when at war with the caliph, as 
though they were mere provincial governors. After the fall of 
the caliphate, some new denominations came in, chiefly of 
heavier weight than the dirhem and dinar, but the influence of 
the commercial states of Italy made the later Egyptian 
Mamelukes, the Turks. and the later Moors adopt the gold 
sequin. In more modern times the dollar found its way in the 
Muslim coinage of the states bordering on the Mediterranean. 
It can be readily seen that the Arab coins have no art in the 
same sense as those of the Creeks. The beautiful inscriptions 
and the arabesque devices of the pieces of the close of the 
Middle ages have, however, a distinct artistic merit. 


Omayyads : 'Abbasids 


. The Omayyad coins owe their only historical value to the 
evidence which the silver affords of the extent of the empire at 
different times. The first separation of that empire dates from the 
overthrow of this dynasty by the ‘Abbasids, speedily followed by 
the formation of the rival Omayyad caliphate of the West with 
its capital at Cordova. The ’Abbasid money has the same inter- 
est as that which it succeeded, but its information is fuller. To- 
wards the fall of the line it becomes very handsome in the great 
coins, which are multiples of the dinar. The Spanish Omayyads 
struck silver almost exclusively. Their rise was followed by that 


i f mo A70 

of various lesser lines—the Edrisids (A R) and Aghlabids (A-N 

chiefly) in Western Africa, the Beni Tulun (A-N). and after a 

; : ~~ 

aot interval the Ikhshidids (A-N), both of Turkish origin in 
gypt. 


. Meanwhile a new caliphate arose in Western Africa which 
subdued Egypt, the Fatimite of the line of 'Ali, and fora while 
the allegiance of the Muslims was divided between three rival 
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lines, the Omayyads of Spain, the Fatimites of Africa, and the 
‘Abbasids of Baghdad’. The Fatimites introduced a new type of 
dinàr, with the inscriptions in concentric circles, and struck little 
but gold. In the interim the Persians. who had long exercised a 
growing influence at the court of Baghdad, revived their power 
in a succession of dynasties which acknowledged the supremacy 
of the caliphate of Baghdad, but were virtually independent. 
These were the Tahirids, Saffarids, Samanids, Ziyarids, and Bu- 
weyhids, who mostly struck silver, but the last gold also. As the 
Persians had supplanted the Arabs, so they were in turn forced 
to give place tothe Turks. 


The Ghaznawids formed a powerful kingdom in Afghanis- 


m~ ` o 
tan (AN, AR) and the Seljuks established an empire ( A-N), 
which divided into several kingdoms. occupying the best part of 
the East. Of these dynasties, the Seljuks of Rum or Asia 


Minor first struck a modern type of Arab coinage (AR). The 
Seljuk dominions separated into many small states, the central 
tuled by atabegs or generals, and the similar Turkoman Urtu- 
kees. The atabeg money and that of the Turks of the house of 
Urtuk are mainly large copper pieces bearing on one sidea 
figure borrowed from Greek, Roman, Byzantine and other 
sources. They form a most remarkable innovation. In the 
same age the great but a short-lived empire of Kharezm arose 
in the Far-East. The first caliphate to disappear was that of 
Spain, which broke up into small dynasties, some claiming the 
prerogative of the caliphates. They chiefly struck base silver 


(billon) coins: 


The Christian kings gradually overthrew most of 'these 
lines. In the meantime various Berber families had gained power 
in Western Africa and the Murabits (Almoravids) and Muwah- 
hids (Almohadis) crossed the straits and restored the Muslim 
power in Spain. They struck gold money of fine work, and that of 
the later Muwahhids the only powerful kingdom remaining was 
the Arab house of Granada, which supported by the Berbers of 
Africa, lingered on until the days of Ferdinand and Isabella. 
The Fatmite dynasty was supplanted by the Kurdish line of 
Eizubis, the family of Saladin, who ruled Egypt, Syria. and Meso- 
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potamia, with a number of vassal ‘states, some governed by 
princes of their own family, some by the olderlines of the ata- 
beg class which they allowed to survive. ee 


In Egypt, the Eiyubi coinage is of gold, elsewhere .of silver 
and copper: The caliphate of Baghdad which latterly was 
‘almost limited to that town, though its abundant heavy gold 
coinage at this very time indicates great wealth, was overthrown 
by the new power of Mongols (1263 A.D.), who established a 
group of empires and kingdoms, comprising the whole Eastern 
world eastward of the Euphrates and thence extending north- 
ward and reaching into Europe. The most important of these 
states for their money are that - of the -Mongols .of Persia, 
founded by Hulagu, the conqueror of Baghdad, and that of 
the Khans of the golden Horde.’ Both struck silver, but there 
is also gold coinage of the Mongols of Persia who more 
frequently use the: Mongol character for their names and titles 
than is done under the kindered line... 


. "The power of the Mongols was held in check by the 
Mameluke kings of Egypt, slave princes, whostruck money in the 
three metals. The Mongol power wanned, but was revived by 
Timur who during his rule (1397) ‘recovered all that had been 
lost. ` He ‘and his successors- struck silver; copper and brass 
money. - The Turks, whose power had been gradually growing, 
after a desperate struggle with Timur, gradually absorbed the 
whole Muhammedan world, west of the "Tigris except only 
Morocco, where they had but a momentary dominion. Their 
money, of gold, silver, base metal and bronze, is devoid of his- 
torical interest. In Tunis and Morocco a group of ‘Berber lines 
long maintained themselves, but at length only one survived. 
that of the sherifs of Morocco, claiming Arab descent, now rul- 
ing as the sole independent Moslem dynasty of Northern Africa. 
Its coinage is singularly barbarous. It may be remarked that 
Tunis and Egypt have long coined Turkish money in their own 
mints, the more western state latterly adding the name of its 
hereditary prince to that of the sultan. ; s 

The coins of the shah's of Persia have .their origin with 
Ismail (1502). They are struck in the three metals, and are re- 
markable for the elegance of their inscriptions, ee in 
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flowing Arabic, sometimes in the still more flexuous native 
character. The inscriptions are at first Arabic; after a time the 
religious formulae are in this language and the royal legend in 
Persian, usually as a poetical distich. The Persian series is also 
remarkable for the autonomous issues of its cities in copper, 
the obverse bearing some type, usually an animal. The coins 
of Afghans form a class resembling in inscriptions those of the 
Persians, and equally using Persian distich. They commence 
with Ahmad Shah Durrani. 
; , i China 


Now we shall take up the coinage of the landmass of Asia, 
east of India, together with the islands of the Indian Archipe- 
lago and Japan. For this description, we are obliged to R.A.G. 
Carson for his book on Coins. Only one series, the Chinese, is 
commensurate in its historical duration with the coinages of India, 
Western Asia and Europe, for early currency in most other areas 
of the Far-East takes a primitive form and coinage, in the accep- 
ted definition of the term, begins much later and tends to be 
sporadic. A number of Far-Eastern coinages have certain 
characteristics in common : until relatively modern times they 
usually were cast from moulds and not struck from dies and were 
provided with a round or square hole at the centre to permit of 
their being strung together; certain series, particularly the 
Chinese, Japanese, Korean and Annamese, are notable for the 
conservatism of their basic types over long periods of centuries. 
In the islands of the East Indies and the several states of Farther 
India and Malaya the establishment of European colonies 
brought, at various dates from the seventeenth century onwards, 
coinages of European typeand even in thecountries of the Farther 
East which werenever subject to European control coinage of 
European pattern finally displaced the age-old forms of coinage 
in the late nineteenth century. 

The well-known claim that the Chinese anticipated by many 
centuries the invention in the Western world of such things as 
gunpowder and printing has its parallelin the history of 
coinage; for ancient Chinese authorities have placed the use of 
a metallic coinage in China as early as the twentieth century 

B.C. Whatever the justice of the claims may be in other fields, 
modern research has not been able to confirm the existence of 
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true coinage in Chinese civilization earlier than the seventh 
century B.C. The invention of coinage, then, would seem to be 
of almost equal antiquity in the West, in India and in the Far- 
East. Coinage in China, in the first few centuries, 1s remarkable 
for the variety of its shapes, but in the course of the third cen- 
tury B.C., Chinese coinage, which, with rare exceptions, is 
always in copper. acquired its characteristic circular shape with 
a square hole in the centre which it maintained in essentials for 
over two thousand years until the late nineteenth century. The 
| development of this, the most homogeneous coinage in the 
world, is traced mainly in the changing tashion of the inscription 
on obverse and reverse. Coinage, westernized both in respect 
of its system and its fabric, has, since the late nineteenth century, 
introduced some greater variety into the Chinese issues. 


. Spade Weight or Pu Money—China is unique in having 
preserved inits coinage a stage of monetary development of 
which only vestiges have survived in other civilizations. The 
intermediate stage between the barter system of primitive civi- 
lization and the general acceptance of metal coins of standard 
weight stamped with a guaranteeing device produced a coinage 
if the term can here be properly used—which consisted of replicas 
in bronze of the actual agricultural spades which in the earlier 
Period were used for barter. The use of these objects as 
money has been dated to the early part of the seventh century 
B.C. and their circulation continued down to the fourth century 
B.C. These copies of spades have a hollow handle and the shoul- 
ders of the spade are square. The most primitive examples have 
only three lines on either side but more developed specimens 
are inscribed on the obverse with characters which represent 
place names or serial signs. Although the place names are of 


doubtful identification, the use of this spade money is associated 
with northern China. 


i The pu money, to some examples of which the description 
weight money is sometimes applied since the characters it bears 
indicate its weight, is in genral terms similar to thespade money 
though differing in detail. Pu money is much smaller ; it has à 


flat handle and the shoulders of the spade are sometimes round, 


sometimes angular and the foot of the spade is indented by 
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either a curve or an angular nick. Like the spade money, pu 
money usually has characters inscrited on the face Sub cud 
where these characters represent identifiable place names, the 
area where this form of money was in use is again seen to be 
.north China and more specifically the modern provinces of 
Shantung Shansi and Honan. The reverses are frequently plain 
but sometimes carry the three straight lines as on the spade 
money or characters representing serial numbers Des- 
pite the seemingly more developed form which the pu money 
takes, it too has been ascribed to the period between the seventh 
and fourth centuries B.C. 


Knife Money —Of equal antiquity, that is, of the period bet- 
ween the seventh and fourth centuries B.C., is another series of 
money. again small copies of objects used in barter, this time 
knives. This knife money of cast bronze consists of a slightly 
curved blade and handle with a ring at the end. The very 
earliest examples are, like the earliest spade money, uninscribed 
but most have, on both front and back, characters which in- 
dicate the place or province in which they were current and 
sometimes the value. The areas of currency was again provinces 
in northern China, principally Shantung and Chihli. The earlier 
series of knife money was about seven inches long, the later 
series only about five inches or less. Of the smaller variety a 
very extensive series bears the name of the city of Ming in the 
province of Shansi, the modern Chihli. 


Of early coinage of unusual shape mention must be made 
of the copy in metal of the cowrie which, according to tradi- 
tion, was issued by the prime minister of the king of Tsu (South 


Honan) about 600 B.C. 


Ancient :.ound Money—Both the antiquity and the identifi- 
cation of the most ancient forms of round money is debatable. 
It is questionable whether the most primitive forms, consisting 
merely of a copper ring with a round hole in the centre, can be 
classed as coins at all and. since some are completely devoid of 
inscription or have, at best, only an indication of weight. their 
attribution to locality and era must have been dubious. The 
series of pieces with obverse only has more of an air of true 
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coinage and where names have peen E SE ns 
ithe ime area as the spade and knife money already, discussed, 
Traitionally. however this ancient round money with circular 
hole is said to have been current from thie¡twelfen 'tothe sixth 


centuries B.C., thus antedating the other ancient types of money.. 


` "The next stage in the development of thisround money in 
bronze is represented by the series with a square hole at the 
centre in place of thecircular hole. Some changes in fabric were 
to take place in the next few centuries but the form this develop- 
ed in thesixth century B.C. remained the basic form of the bron- 
ze round money (Ch 'ien or Tsien) until less than a century ago. 
The earliest examples of this form of. round money in the sixth 
century B.C.have characters indicating value on the obverse 
only. On one series with the name of the city of Ming on 
obverse there still appears the word tao, ‘knife’, and;presumably. 
it is to be dated to the third century B.C. when the knife money 
of Ming was being replaced by the new round money. 


The definite adoption of round money as the standard coin-. 
age dates from the establishment of the new Ch'in dynasty which 
overthrew the old Chou dynasty about the middle of the third 
century. The ‘First Emperor’ Shih Huang Ti (221-209) who built. 
the Great Wall issued bronze coins inscribed with the weight Pan 
Liang, half an ounce or 12 shu. This coinage of Pan 
Liang continued under the Han dynasty which succeeded in 206. 
B.C., but suffered a gradual reduction and debasement. Under 


the empress Kao in 187 B.C. the weight had fallen to.8 shu, under 
Wen in 179 B.C. to 4 shu and finally to 3 shu under the emperor 
Wu in 140. : 

A coinage reform by the emperor Wu Ti in 118 B.C. demo- 
netized -the earlier coinage ¿nd substituted a piece of 5 shu. 
equipped now with irraised rim to prevent - filing. This. 
Wu shuor 5shu coinage remained. the standard currency for 
some 8 centuries and the chronological arrangement of this series 
depends on calligraphic criteria, This coinage was issued by 
some nine regular and twenty-three irregular dynasties which 
ruled over the whole or parts of China successively or : contempo- 
raneously. ` Exceptions to the ‘usual run of 5 shu coins were the 
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large pieces struck by rulers of the Wu kingdom about A.D, 236 
with nominal values of 500 and 1000 shu, and, in A.D 256, the 
pieces with nominal value of 100 shu. 


The only interruption in this series was the attempt by the 
usurper Wang Mang (A.D. 7-22) to revive pu and knife money. 
Both these classes of money are distinguishable from the ancient 
categories, for they are very much smaller, the pu money measur- 
oU some inch-and- a-half, and the knife money about three 
inches. 


New Round Money— Under the emperor Kao Tsu (618-627). 
the first emperor of the Tang dynasty (618-907), a new type of 
round money was introduced which gave the coinage of China 
the form it retained down to the end of the nineteenth century. 
This new coin, still known as the ch'ien or cash, continued to be 
cast in bronze. For transactions involving the use of a quantity 
of these coins, the coins were strung together through their cen- 
tral hole, a string of cash amounting. theoretically, to 100 ch'ien. 
In practice the number was usually 98 and the slightly lower 
total of 95 was known as a titsz. Ten strings of cash together 
made up a tiao, but in no bundle of ten strings might there be 
included more than two titsz (strings amounting only to 95 icash). 
The relation of the ch'ien to the tael or silver ounce varied in 
relation to the market price and the fineness of the silver, with 
the consequence that the tael might be worth anything from 700 


to 2000 cash. 


_ The new round money introduced by Kao Tsu.was issued at 
a standard of ten coins to the liang or ounce of bronze. The ins- 
cription on the obverse consisted of four characters which are 
normally read in order top, bottom, right and left. The top and 
bottom characters give the nien hao or regnal period, a practice 
which had been used earlier on the 100 chien in 256 but had not 
been continued. The characters to right and left read tung pao 


or current money so that the full inscription reads ‘the current 


money of the Kai Yuan period’ and this is the formula which, 
with the requisite alteration of the regnal period. continued in 
use till the nineteenth century. The reverse of the early tung 
pao coins was frequently plain but some times carried a symbol 
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such as a crescent. Tradition has it that on first wax. 
mould for this coinage the empress Wen Te placed her nail-mark 
which was later continued asa new moon or crescent. Later 
issues of Kai Yuan trung pao of the Tang dynasty sometimes 
have an additional character on the reverse indicating the mint, 
usually the capital, Layang in Honan. 


Complete uniformity, however, was not maintained on the 
coinage throughout all the centuries, for most dynasties introduc- 
ed some modification. The issues of the Sung dynasty (60-1280) 
were produced with three styles of writing, the orthodox, the 
running hand and the grass character. The coinage of the empe- 
ror Hsiao Tsung (1163-89) of the Southern Sung dynasty has no 
reverse, from the year 1180 to the end of the reign, numerals 
from seven to sixteen representing the emperor's regnal years. 
By the early twelfth century the empire of the Sung dynasty 
was reduced to Southern China and the North which, from the 
early tenth century had been subject to Tatar invasions, was in 
the hands of the Tatar Chin dynasty with its capital in Peking. 
In 1213, the Mongols under Ghengis Khan captured Peking and 
North China and under his successors, notably Kublai Khan, the 
Mongol empire was extended over South China and Korea. The 
Mongol dynasty of Yuan issued very little copper money but 
such, issues as there were, were inscribed with Mongol characters. 
Transactions in this period, as we learn from Marco Polo's ac- 


oe were conducted with paper money which was extensively 
used. 


Under the Ming dynasty (1368-1644), new heights of literary 
and artistic achievement were attained, territorial expansion 
resulted in the conquest of Assam and the sixteenth century saw 
the first European establishment in China, that of the Portugue:e 
at Macao. The coinage, however, continued its conservative 
course. A kuan or string of cash now was made up of 400 cash 
and the coins themselves, with the traditional formula on the 
obverse, frequently had additional characters on the reverse in- 
dicating the place of minting and the value, for in addition to 
the ordinary cash, pieces of value 2, 4,5 and 10 were issued. 

T The issues of the Ching dynasty (1643-1922) were, until 
v Mainly of the ordinary tung pao coins and. following the 
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practice of the Ming coinage, bore on the reverse the name of 
the mint, The reverse character is in Manchu script while the 
obverse characters continue to be orthodox Chinese. In place 
of the ordinary names of places where coinage was struck the 
reverse of the coin frequently bears the character Hu, the Board 
of Revenue, or Kung, the Board of Works, In 1653 additional 
characters for 1 li or a thousandth part of the tael or ounce, 
indicating the value of the coin in silver. were added to the 
obverse and from about this time the reverse frequently gives 
the name of the mint in both Chinese and Manchu. In 
the financial straits caused by the Tai Ping rebellion between 
1812 and 1864 recourse was had from 1851 to the issue of coins 
with nominal values of 5, 10, 50, 100, 200, 300, 400. 500 and even 
1000 cash but the inevitable widespread forgery of these coins 
led to the abandonment of these large-value pieces under the 
emperor Kuang Hsu (1875-1900). 


Tibet 


We have hardly any record of  coinsin the 
ancient Tibet. Perhaps in the earliest times, China. and 
later on, Nepal havealwaysprovided forthe wants of Tibetin re- 
gard to coinage and even fromthe eighteenth century when coins 
were struck in Tibet itself the influence of Nepalese and Chinese 
coinage isobvious. It had been the practice for bullion to be 
sent from Tibet to Nepal in exchange for coinage but after the 
advent of the Gorakha dynasty in Nepal, its currency 
proved not so acceptable and in the later eighteenth 
century silver coins were struck in Tibet itself. The types on 
these were derived from the Nepalese and had an eight-petalled 
flower at the centre surrounded by eight fleurets containing 
Buddhist emblems on the obverse and on thereversea lead-scroll 
design also surrounded by eight fleurets containing emblems. 
Between 1788 and 1793 degenerate copies of this coinage were 
issued. Resumed Chinese intervention in Tibet in 1793 was 
followed by a coinage of cast-silver pieces, copying the basic 
elements of the Tibeto-Nepalese coinage but with square at centre 
of the obverse surrounded by four fleurets and four Chinese 


characters. The reverse was of similar design but with Tibetan 


character. 
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Japan 


The history of Japanese coinage is mm E 

than that of the Chinese series. for no ig d ee KS 
i e made before the early eighth century A.D. 
e SC cast-bronze series similar to the contemporary 
co at after only some two-and-a-half centuries WE 
coinage came to an end. The coinage, Ges ae m x 
EE er di e ih AN CS Ge almost uni- 
ilver. differing in fabric 

EEN In the later nineteenth DORUM Mes 
adopted a general Westernizing policy the tra re Se 
forms were replaced from 1869 by a new system of Wes ern typ 
and fabric. 


Early Issues (c. 708-958)—The first coins to be cast in a 
uniform pattern consisted of both silver and bronze but the silver 
was produced only for one year, while the copper issues continu- 
ed for half a century. The bronze coin, produced in the reign 
of the empress Genmyo in the first year of Wado, is termed the 
wado kaiko after the four-character inscription on the obverse. 
This Japanese coinage bears a close resemblance to tung dynasty. 
The characters on the Japanese coin, however, are read clockwise 
and are interpreted as Japanese copper initial treasure. The 
‘denomination of this early coin is the sen, a term which has sur- 
vived in the Japanese coinage till the present day. This wado 
kaiko coinage falls into two groups: an early class of rougher 
execution and a second category of better workmanship and 
quality dating from the use of Chinese craftsmen in 720. 
In 760 coins were issued in gold, silver and bronze but no certain- 
ly genuine examples of the silver genpo have survived and only 4 
unique specimen of the gold Raiki shoho in the imperial collection: 
The bronze issue with characters mannen tsuho were tariffed at 
the rate of 1 to 10 of the earlier copper pieces. All in all, no less 
than twelve varieties of bronze coinage were produced between 
708 and 958, successive issues showing a progressive deterioration 
both in execution and in metallic content down to the small ken- 
gen daiho of 958. Between the mid-tenth century and 
the mid-sixteenth century no official coinage was produced in 
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Japan. Currency in this period were met by the continued circu- 
lation of some of the bronze sen of the twelve dynastic types men- 
tioned above and by counterfeits of this coinage as well as by the 
acceptance and use of bronze coinage from China and Korea. 


Shogunate (Sixteenth to Nineteenth Centuries)—In this period 
when imrerial authority was eclipsed and real power was in the 
hands of a succession of powerful semi-feudal military overlords, 
Japanese coinage resumed and developed and persistea in the 
Tokugawa shogunate from 1599 to 1867 and can be discerned in the 
issues under the military dictatorship of Toyotomi Hideyoshi (1582- 
98). Cast copper or bronze coins of the traditional type and known 
as eiraku sen had been issued from about 1570 and were conti- 
nued under Toyotomi and in fact were mintedin China for export 
to Japan till Jate as as about 1640. The innovation 
of the reign, however, was the issue of gold plates. but only as 
bullion. Under Toyotomi these gold plates were developed into 
a coinage by marking oval-shaped, flat gold pieces with the 
kiri flower crest on the edge at top and bottom and inscribing 
them in Indian ink with their value and the signature of the mint 
superintendent. The first recorded date of issue of these gold 
obans is 1586. Extremely rare rudimentary silver coins also 
appeared in the form of small slabs of silver known as 


chogin. 


Under the Tokugawa shogunate (1599-1867) several denomi- 
nations of gold in the form of flat oval plates were used. Nomi- 
nally the major piece contained ten of the standard units of value, 
the gold ryo, and were stamped as of this value but the gold con- 
tent was always considerably lower. Cf the obans of the various 
periods the Keicho (1600.95) the Genroku (1095-1710) and the 
Tempo (1838-60) passed current only at 8 ryo and 2bu (the bu 
was a fourth part of the ryo), while the rare Kyoho oban (1725- 
1838) was current at 7 ryo and 2 bu : but in the economic circum- 
stances which pertained just before the nineteenth century currency 
reform the mannen oban (1860-2) reached an exchange value of 
25 ryo. These obans followed much the same pattern as the ori- 
ginal issue of Toyotomi with inscription in Indian ink but usually 
had four stamps, one at the centre of each edge. and three stamps 
on the reverse. The goryoban or half-oban was issued only in 
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1837 in the Tempo period. The koban or tenth of the oban, of 
which there were nine issues between 1601 and 1860, carries no 
guaranteeing inscription in ink and the arrangement of the 
stamps or seals is different. The kiri stamp was placed at the. 
edge at top and bottom only inside a fan-shaped frame and not a 
circular one as on the oban : two rectangular stamps were placed 
one below the top, the other above the bottom kiri stamp. The 
reverse also carried a central stamp and a second smaller stamp 
indicating the era of issue. On smaller rectangular gold 
pieces of 2bu and 1 bu, the stamps cover most of the surface 
area. 


Thesilver used as currency in this period partook even 
more of the nature of bullion than did the gold and scarcely 
qualifies to be considered as coinage. One category, the chogin 
was in the form of oval-shaped blocks of silver, some two to three 
inches long with guaranteeing stamps on the obverse or face and 
stamps indicating the era of issue at each end of the obverse. A 
second category consisted of bean-shaped silver pieces called 
mameita gin, stamped with a representation of Diakokusama, 
the God of Plenty, on obverse and, frequently, a stamp designat- 
ing the era on the reverse. Of the rectangular silver pieces issued 
in the later eighteenth and in the nineteenth century the most 


common is the ichibu gin or 1 bu in silver issued in 1837. 1859 and 
finally in 1868. 


The bronze eiraku tsuho which was already in issue in the 
time of Toyotomi continued in circulation till about 1640 but the 
basic bronze coin throughout most of the period was the kanei 
tsuho which was produced from 1626 until 1863 with four charac- 
ters on the obverse and wave-like lines on the reverse. Some of the 
later issues of this coin were in brass or iron. The copper 
bnnkyu eiho, aga in with characterson obverse and wave-like 
reverse, of value 4 mon, was cast from 1863 up to the coinage 
reform of 1869. 


Korea 


The great peninsula of Korea under the name of Chao- 
hsien was a fief of the Chinese empire until the early fourth 
century A.D. when the Kao clan took possessicn of it. No. 
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Korean coinage was produced until the eleventh century when 
cast copper or bronze pieces with fabric and types similar to 
those of the contemporary Sung dynasty in China were issued. 
Early issues have plain reverse and four characters on the obverse 
reading San han tung pao ‘Currency of the Three Han’, that is 
the three provinces of Korai. Petsi and Shinra which were united 
iuto one kingdom of Korea by Ouang in the eleventh century. Li 
Chengkuei, who usurped the throne and acknowledged the soverei- 
gnty of Hung Wu. the first emperor of the Ming dynasty of China 
(1368-98), restored the old territorial designation Chao-hsien 
which reappears in the four-character inscription Chao-hsien tung 
pao on cast-bronze coins which had an extended circulation. 
For most of the seventeenth and eighteenth centuries 
the Korean kings were tributary to Japan. From the end of the 
eighteenth century a regular bronze coinage was issued with four- 
character inscription Chang ping tung pao. ‘Currency of the 

Cheng ping’, the new dynastic style now adopted. This coinage 

was produced by a number of mints which placed on the reverse 

of the coins numerals indicating the sequence of issues and a 

series of elabotate mint-marks. 


Burma 


Coinage in Burma was not issued with any frequency or 
regularity until comparatively modern times but some relatively 
common series of coins are attributed to earlier period of Bur- 
mese history. Perhaps the earliest is a series of flat silver pieces 
produced by late mediaeval dynasties in Arakan in west Burma. 
On the obverse is a recumbent humped bull with an inscription 
above in Nagari and on the reverse the trifula or trident of Siva, 
Both types are enclosed in a circle of dots. Silver coins 
with the Kalima on obverse and ruler'sname and title on 
the reverse in Kufic script are attributed to rulers of Arakan 
who in the sixteenth century were tributary to the Muhammedan 
kings of Bengal. A third series of silver coins of rulers of Arakan 
was issued from the eaily seventeenth to the late eighteenth 
century. These large, flat silver pieces only have inscriptions on 
both sides giving the date and title in Burmese on obverse and the 
ruler's name on the reverse in Persian and Nagari. From about 
I638 the coins have the same inscription, indicating date and title 

in Burmese on both sides. 
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To Pegu and Tenasserim in southern Burma is attributed a 
series of coin-like pieces some two inches in diameter, made of a 
mixture of lead and tin. On the obverse is the fabulous animal, 
a mixture of horse and deer, known in Burmese as To. The 
reverse has a wheel at the centre surmounted by an inscription 
in Pali, using Burmese letters. On another series of like pieces 
the obverse carries the hansa or sacred bird. Metal weights in 
use in Arakan up to the nineteenth century were in the shape of 
this bird. A series of smaller coins in silver with the fañkha or 
shell of Vispu on the obverse and the trigula of Siva on the 
reverse have been attributed to Pegu as early as the eighth 
century. 


Siam 


The earliest currency of Siam is not a true coinage within 
the terms of our definition for it was in the form of silver brace- 
lets which ate assigned to the period of the seventh to the ninth 
century, An even more unusual currency is the silver Rakim, 
conical in shape but witha piercing. Silver bars or lats with 
stamps on the upper surface also were used as currency. Yet 
another category of silver currency in Siam is the bat or tical, 
a bullet-shaped piece with turned-in ends. The bat, 
however. qualifies to be rated as a coin as pieces of this kind 
carry a number of guaranteeing stamps, have consistent weight 
standard and some issues are furnished with divisionary pieces. 
Itis thought that the introduction of this class of coinage may 
"have taken place as early as the beginning of the. fourteenth cen- 
tury and a classification of this coinage has been made, attribut- 
ing various of the marks stamped on the coins to specific kings. 
This bullet coinage continued to be produced up to the late 
nineteenth century ani overlapped the introduction of a Euro- 
pean-type coinage by the Siamese king, Mongkut (185 1-68). 


Malaya 


Indigenous coinage of the Malaya peninsula is somewhat 
scanty or perhaps it would be more true to say that knowledge 
of this coinage is still very imperfect. A coinage has been 
identified of the sultans of Kedah, consisting of base pieces with 
Malaya and Arabic inscriptions with datesranging ftom the seven- 
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teenth to the eighteenth century. A further series from Kedah 
is in the form of tin coins with a central hole with Malaya and 
Arabic inscriptions on the obverse and dates in the early nine- 
teenth century on the reverse. Coins of the sultans of Johore 
of much the same period are of an unusual octagonal shape. 
Another coinage in tin was issued by the rajahs of Patani in 
the first half of the nineteenth century. 


These coins are pieces of about an inth in diameter witha 
large hole at the centre with a Malaya inscription giving the 
place name on the obverse and an Arabic inscription with date 
on the reverse. Tin coins of similar fabric were also issued at 
Sanggora with inscriptions stamped on the brim. The ampt or 
4 cent piece measures some three inches across, the dua or 2 
cent piece an inch-and-a-half and the satu or 1 cent piece one 
inch. After this period, we find the East India Company coins 
in Malaya, with British domination. An unusual ccinage in later 
Annam consists of silver bars inscribed with characters on both 
back and front. The kingdom of Cambodia issued a modern- 
type coinage in 1860 with the portrait of King Norodom 
I and his title in French on the obverse, and the royal arms and 
a native-script legend with the value in French also on the re- 
verse. Thefranc with multiples up to 5 francs (piastre) and 
divisionary pieces were struck in silver and 5 and 10 centimes in 


bronze, all with the same types . 


This period is followed by the introduction of a French 
colonial coinage, issued from 1879 to 1889 for Cochin China with 
a piastre and fractions expressed in centimes in silver as well as a 
bronze centime piece. From 1885 a French colonial coinage 
was produced for the whole area with types similar to those 
described for Cochin China but now with the name of Indo- 
China on the reverse. The issues for Indo-China by 
the Vichy government were confined to centime values struck in 
zinc, The post-war coinage with obverse bust of the republic 
and rice-shoots on the reverse was in cupro-nickel for the piastre 


and aluminium for the centime values. 


The first coinage of the modern kingdom of Cambodia in 
1953 revived types which had appeared on the rare coins of 
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ancient Cambodia, such as the mythical bird on the 10 centime 
obverse. The reverse on all values carried the state name in 
French and value in native script and in French. 


East Indies 


Coinage native to the islands of the Indian Archipelago, 
now mostly grouped in the state of Indonesia. is comparatively 
rare, and substantive issues of coinage associated with the islands 
first make their appearance with the spread of the activities of 
the Dutch East India Company. After the issues produced by 
the company, there followed the coinage of the colony of the. 
Dutch Fast Indies and finally the issues of the independent state 
of Indonesia from 1950. ; 


The most ancient coinage of the islands is a series of small 
gold pieces, similar in fabric to the fanams of South India but 
stamped with characters in an insuce, These pieces have been 
identified as coins of the Hindu period in Java as early as the 
tenth century. Another series of similar fabric but slightly larger 
in module and struck in silver is placed after gold coins and 
certainly had ceased by about the thirteenth century when the 
currency commonly in use was the bronze Chinese cash. A series 
of coin-like pieces in brass with a square hole at the centre have 
as the general type two ‘deities’ with a tree above on the one side 
and a collection of symbols on the other. These pieces were 
used as temple money not as regulac coinage and, though some 
are of a certain antiquity, they continued to be produced until 
comparatively modern times. Coins known as pitis were issued 
in tin with a round hole as centre by some of the small consti- 
tuent states of Java. Coins of this category in Bantam in 
theeighteenth century have as inscription on obverse and a 
blank reverse. Similar coins from Cheribon, also in the 
eighteenth century, have either an inscription formed by four 
Chinese characters or the name Cheribon in western script. 


In the island of Sumatra small gold and silver pagoda-like 
pieces similar to those described above in Java are attributed to 
Fantsour. A somewhat more substantial series of coins is that of 
the sultans of Atjih who struck a coinage in gold from the six- 
teenth to the eighteenth centuries with inscriptions in local script 
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on the obverse and in Arabic on the reverse, Other 
coinage in Sumatra is mainly in the form of tin pitis. Those 
issued by Siyak in the seventeenth and eighteenth centuries have 
a large circular hole at the centre and resemble washers, as do 
those of Dajambi, though some of the latter have an octagonal 
outline. The tin pitis of Palembang, some round, some octagonal 
have much smaller central hole. On all the piti coinage only the 
Obverse carries an inscription. 


The islands further to the east have even few coinage 
series. Copper or bronze cash of Chinese type were issued in 
Borneo in the seventeenth century and in the late eighteenth and 
early nineteenth centuries there was a coinage imitating the 
copper doits of the East India Company. The obverse were 
accompanied by Island of Sultana and not the Company's name, 
A cock and a many-pointed star were the types on the copper 
Rapang of Celebes in 1834. The British North Borneo Company 
issud copper cents in 1891 with Company's arms on obverse and 
the value in wreath on the reverse. Later, when North Borneo 
became a British colony, the arms were retained as obverse type 
but the Company's name was replaced by State of North Borneo 
accompanying the value on the reverse. Various cent values 
were issued between 1903 and 1941. Sarawak, ruled by the 
Brooke family as rajahs, had a coinage with the rajah’s portrait 
and name on the obverse and value in wreath on the reverse. 
The cent and its portions in copper and higher values in silver 
were issued for three successive Brooke rajahs between 1663 and 


1937. 
Hong Kong and Philippines 


Coinage in Hong Kong has been issued for the British colony 
since 1863. The types on various cent values 5 to 50 in silver 
and on the cent in copper were the royal portrait and the 
colonys name and value in English and Chinese. A 
silver dollar and its half were struck between 1865 and 1868 wich 
regal.portrait obverse and a scroll design enclosing Chinese, 
characters on the reverse, together with the inscription, e.g. 


One Dollar Hong King. 
For the Spanish colony of the Philippine Islands, the earliest 
coinage was issued under Charles III in 1766inthe form of copper 
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quartos with a castle and inscription Cuidad de Man (ila) on’ 
obverse and the arms of the Philippines on the reverse. In the’ 
first-half of the nineteenth century coinage continued to be of: 
copper quartos, the usual types being a crowned lion on obverse 
and arms of Spain on the reverse. For Isabel II (1833-70) this 
copper-quarto coinage was reinforced by issues in gold of the 
peso and multiples up to 4 and of silver coins of 50,20 and 10 
centimos values. The typeson all were the royal portrait on 
obverse and on reverse the Spanish arms with an additional ins- 

cription, Filippinas, below the shield. Similar silver coins and 

the gold 4 pesos were struck for Alfonso XII (1875-85) and in 
1897 the last Spanish coinage for the Philippines was the silver 

peso of Alfonso XIII. Following the Spanish-American war. 
the Philippines were brought by the United States in 1898. On 

the peso and centavo values from 50 downto 10 in silver the 

obverse showed a standing female figure with a volcano in the 

background, while the reverse carried the arms and title of the 

United States of America. A seated male figure and the vol-. 
cano appeared on the nickel 5 centavos and the bronze centavo 

and its half, all of which had the same reverse as the silver. 
coins, 
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CHAPTER IV 


CUNNINGHAM ON ANCIENT INDIAN 
COINAGE IN RELATION TO 
NEIGHBOURING COUNTRIES 


Major-General Sir A. Cunningham in 1891 published 
his Memoir entitled "Coins of Ancient India from the Earliest 
Times Down to’the Seventh Century A.D." (London). This 
Memoir gives some very useful discussions : 


(i) Indian coins were called pana, karsapana, tahka in 
relation to Greek coins, and denarius, kaltis, hun, 
dramya or dramma and drachm. 


(ii) Phoenicians traded in gold and silver as far east as 
Burma and Siam; they brought the silver plates of 
Tarshish to exchange for the gold dust of India from 
the washings of the Indus. Silver was scarce in India. 
India was the only satrapy throughout the vast extent 
of the Persian empire that paid her tribute in gold. 
Others paid in silver. Gold was cheap in India (1 to 
8 rates of silver). 


Gii) Karsa may be representative of the Phoenician 
small shekel (56-57.5. gr.) and the tikal of Burma and 
Siam representative of the Phoenician large shekel 
(224-230 gr). Vis of 100 tikals, used in several places 
on the east coast of India and Burma must also be of 
Phoenician origin. Vis word became pikthay in 
Burmese, whilst Tamilians called it Visat. 


(iv) The word Karsa is indigenous, derived from krş; 
all the silver pieces, known as Karsa, are marked with 
one or more punch-stamps. Karjas are also known 
as puranas. The fabric of Karsa or puripa is quite 
different from the money of any other people. All 
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the contemporary money of the neighbouring nations 
are thick round knobs or buttons of metal, whereas 
the Indian puranas are all flat thin pieces. The karsas 
were kept in bags of 25,100 or even 1,000; 25 karsa 
' would have been equivalent of the gold suvarna of 
140 grains. Suvarna was not only a coin, it was also 

a simple bag of gold dust. 


(v) Cunningham assigns 134.4 grains as the normal weight 
of the Staters of Athens and Corinth; this figure is 
divisible by 2 down to 0,7 grains. It gives a drachm 
of 67.2 gr. and an obolus of 11.2 gr. and also the 
whole number 112 gr. for 10 oboli. which was the 
Stater of Macedoe, 56 gr. for the drachm of Phoenicia 
and 224 grains for the Hebrew shekel. It makes the 
Attic talent equal to 57.6 English pounds with a little 
fraction. It makes other talents also equally com- 
pact. Lydians adopted the Assyrian talent. .It was 
the weights only which Lydians borrowed and in 
return they gave to the ancient world the invention 
of stamped coins of a particular value. With the 
Assyrian talent, Lydians also accepted its division 
into sixths ; silver alone had a half-coin of 84 gr. 
agreeing with the Persian siglos both in weight and 
fabric. 


(vi) The Eastern origin of the Euboic and Corinthian sys- 
tems is very well seen when one compares the weights 
of their coins with those of Lydia and Persia. The 
Satrap coins are all double sigli, while the Arabic 
silver coins of Persia are single sigli. 


(vii) The conquest of Darius established a connection bet- 
ween Persia and India. Ninteenth satrapies paid their 
tribute in silver according to the Babylonian talent, 
while the gold was reckoned according to the Euboic 
talent. According to Cunningham, the true value of 
the Babylonian talent is at 78 Euboic minae (not 70 
as recorded by historians); the gold is said to be 13 
times (rather 13,3) the value of silver. 
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(viii) The Persian empire succeeded the Assyrian and 
Babylonian monarchies ; it inherited their systems of 
weights and measures, But the older kingdoms have 
left no coins. 


Gx) The Daric of Persia was the original gold stater from 
which the Euboic (later called the Attic) system was 
derived. Daric on average was of 131.34 gr. (origi- 
nally 133 gr.) and the silver siglos of 85.45 gr. 


(x) The Lydian money is similar to that of Persian, con- 
sisting of double and single staters in gold, and double 
and single sigli in silver. These systems were received 
from Assyria or from Babylonia. In fact, the Lydian 
system was the heavy one of Assyria. 


(xi) The electrum talents of Croesus, according to 
Cunningham contained 67.3 per cent gold and 327 
per cent silver, and the Lydian ingots might not have 
been exactly 2} talents and 2 talents as noted by 
Herodotus. The Assyrian shekel was of 264.1 gr. and 


the gold coins of 132 gr. 


(xii) The earliest known gold coins are the Lydian staters 
of Croesus and the Persian Darics of Darius. Accord- 
ing to Cunningham, in the end of the sixth century, 
Indians had no gold coinagee They had fixed weights 
of gold in bags, which passed current amongst people. 
The issue of Darics amounted to several millions; 
the greater quantity of gold for these darics came 


from India. 


(xiii) The Indian gold was notable for its deep yellow hue, 
and hence known as suvarna, or beautiful colour. 
Later on Suvarna became the name of a piece of gold 
with a value equal to 25 silver karsas. At this rate 
the ratio of gold to silver was 10 to 1, if the karga be 
taken at its full weight of 56 to 57.6 gr. As the rate 
in Persia was 13 to l,a very fair profit might have 
been made by exchange—the Persian getting gold 


and Indian by receiving silver. 
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(xiv) Ropaka was a coin one-seventieth of a suvarta (2 gr. 


e 7 Gy) 


(xvi) 


(xvii) 


of gold). 


The ancient Persian siglos was divided into 6 danakes, 
also known as danike, danake, danikion and danae 
(2). The danike of one-sixth was 14.41. gr., which is 
exactly the weight of the Indian tangka. The word 
tangka is derived from tang or travank sound of 
metal when struck by a chisel, and hence it must 
have been a stamped coin. Tangka are definitely 
stamped pieces, square in form. WES 


In India a silver coin weighed one tola, or 80 to a 
seer. The seer is also known as Setaka, meaning 
100 takas, then the chataka would be 16% in a seer. 


According to Cunningham, when a talent is named 
without any notice of its weight, it must be taken 
simply as a value in gold of a talent weight of silver 
(justas in England a pound Troy of silver). In 


' ancient Persia, a talent of ‘gold consisted of 300 


(xviii) 


` (quo) 


LS 


` Darics, that is, an amount of gold equal in value to a 


talent weight of silver, which was 6,000 silver 
sigli. EET whe, 
‘According to Cunningham, silver. was the standard 
coin of the ancient world both in Europe and Asia, 
and whenever gold money is mentioned (a talent of 
gold),it simply means a quantity of gold equal in 
value to a talent weight of silver. + - - j 


Cunningham has adopted the name Gandharian for 
the native characters appearing on all coins of the 
Greek kings of India, since not a single example of 
this writing has been found to the north of Hindu- 
kush. He does not favour. the use of Bactrian or 
Indo-Bactrian term for this character. In this con- 
nection, he discusses the origin of kharosti character 
also, which he thinks is associated with the name of 
Zoroaster, or Zardusht. 2 


With this summary of the points discussed by Cunningham, 


we proceed to reproduce here extracts’ from the Memoir of 


CC-O. Prof. 
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Cunningham which is of great historical value. Of course we 
do not subscribe to all the views expressed by him, and which 
have been commented by scholars, 


Early Names of Coins 


In all countries the common measures have been derived 
from natural objects ; (a) measures of length from fingers, palms, 
feet, cubits and paces : (b) measures of weight from seeds and 
beans, as the ratti and barley-corn and the masa and gerah 
beans; (c) measures of capacity from the handful and double 
handful,and from the skins of animals; and (d) measures of 
time from the Sun and moon. ` 


Coins, of course, deal chiefly with weight, but it is surpris- 
ing that the Greek ôPaXgn’, which is said to mean a "handful", 
has been derived from 8?«'ecorai, to hold—and the Indian paga 
a “handful” is also derived from pani, the hand. The Greek 
handful may have been 48 chalki. or copper coins; but the 
Indian pana was a handful of cowree shells, usually reckoned as 
80. This term pan is still used in Bengal, where a pan of 
cowree shalls consists of 20 gandasor “20 feuro" of cowrees. 
Cunningham, by repeated trials has found that 80 cowrees form 
a very fair average handful. But the pana was also a copper 
coin of 80 rats seeds in weight (144 grains) and 80 cowrees in 
value. The Indian reckoning was, therefore, as follows :— 


4 Cowrees=1 ganda, or “four,” from gan, "to count”. 
20 gandas =1 pana =144 grs. of copper. 

4 panas =1ltañka, orana = 44 grs. of silver, 

4tankas =1 kahan, or karsa = 56 grs. of silver. 


The weight of the tanka is said to have been fixed from the 
weight of the masa or “broad bean", which, as has been shown 
by Cunningham averages, 14.6 grains thus agreeing very closely 
with the gerah of the Hebrews. 


The Indian Karsapana is mentioned by Hesychius under 
the name of «oPoviTiov vo'Hic#a Top, "AiYvmTiois TO xepoa' 
Aajovov vo'iota, and in another place he calls the «ePoa* 
Aojavo'v vo biga, Cunningham has proposed to alter TaP' AiyvyT- 
iois to TraPa'T»JtTiois, thus referring the coins to the time of 


the Guptas. 
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Another Indian coin mentioned by a Greek author is the 
xo'ATis of the Periplus. The coin, he says, was of gold 
vOltioua TeXPvoOy, O' AeYo'HevOs Ka’AT i's, and to this coin he 
most probably refers, when in another place he says that "gold 
and silver denarii were exchanged with profit for native money. 
The Kaltis was most probably a gold hun of the weight of a 
Kalutti seed (kulattha), about 50 grains. It was the native gold 
currency of the country. 


The name of dramya or dramma, which is found both in 
books and inscriptions, was no doubt derived from the Greeks of 
the Punjab. It is found in an inscription from Jaunpur of A.D. 
1216, as the sad-vodrikadramya or the "drachm of six vodris , 
which certainly refers to the Greek drachm of oboli. In another 
inscription from Besani of A.D. 1207, Cunninghan finds mention 
of two sums of 30 dramas and 100 dramas. 


According to Herodotus the earliest stamped money was 
made by the Lydians. If any earlier coins had existed either in 


Babylonia or Assyria we should have found some notice of them 
in the Contract Tablets of Nimrud. But the first mention of 
purified and stamped pieces is in the reign of Kambyses. The 
pieces of silver are stated to be "stamped for giving and receiv- 
ing”, that is for currency. They were, undoubtedly, posterior 
to the Lydian coins, of Persia, Lydia, and Greece, were thick, 
rough, globular pieces of metal The Corinthians alone made 
quite flat silver coins. but no reason is assigned for their departure 
from the common practice of the other peoples. India alone 
possessed flat pieces of stamped silver of a fixed weight. which in 
the early Buddhist Sutras were already known by the name of 
purüna or “old”. The Jataka stories certainly speak of these 
coins as current during the life time of Buddha, or from 600 to 
543 B.C. The pieces themselves were certainly not copied from 
any of the other existing coinages. 


Connection of Phoenicia and India : Flow of Gold 


Owing to their happy position on the narrow “neck of and 
which joins Africa and Asia, the Phoenicions naturally monopo- 
lized all the trade of the ancient world between the. East and 
West, Their ships exchanged the silver plates of Tarshish 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


CUNNIGHAM ON ANCIENT INDIAN COINAGE 57 


for the gold dust of Ophir, and the merchants of 
Tyre became princes, and ber traffickers the honourable 
of the earth! From Ophir they brought gold and ivory; 
apes and peacocks, all productions of India even at the present 
day. Ophir, or So¢iP as in the LXX. version, was almost cer- 
tainly the country on the lower Indus, called Sindhu-Sauvira by 
the Indian geographers. It was the XaBejoja of Ptolemy and 
Iberia of the Periplus. That peacocks were actually carried 
from India to the west we learn from the Baveru-Jataka trans- 
lated by Prof. Rhys Davids? Baveru is identified with Babylon. 
the Babirush of the inscriptions of Darius. But the Phoenicians 
must have traded as far east as Burma and Siam, as the silver 
unit of trafficin both of those countries, called tikal, weighs 
exactly 224 grains. The name is not a native one, and is said to 

have been introduced by foreigners. The name alone would be 

of little interest, but when coupled with the exact weight of the 

Semitic shekel, it seems to be a very curious survival. 


The Phoenician unit, a small piece of 56 grains, or Hebrew 
shekel, may also be connected with the old Indian money unit, 
the silver karsa of 56 or 57 grains. The silver karsa or karsapana, 
was the only coin of the Hindus for many centuries. It may 
rightfully be called a coin because every piece that has been 
seen was certainly stamped. not, it istrue, wirh one large die, 
but with several small punches. Some pieces have only a few 
marks, while many have only one mark on the reverse. Their 
exact agreement in weight can scarcely be accidental, and as 
India produces very little silver, it may be presumed that the 
Phoenicians brought the silver plates of Tarshish to exchange 
for the gold dust of India. The gold of Ophir is described 

by Jobřį as "dust of gold" or “particles of gold”, which 
is the very formin whichit was obtained by Darius, and 
in which it can be obtained from the washings of the Indus. It 
is, besides, specially worthy of notice that throughout the vast 
extent of the Persian empire. India was the only satrapy that paid 
its tribute in gold. Allthe other nineteen satrapies, from the 
shores of the Aegean Sea to the banks of the Indus, paid their 


1. Isaiah xxiii, 8. 
2. Babylonian and Oriental Record, iii, 7. 
3. Job xxviii 6-16. 
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tributes in silver. India, in fact, produced little or no silver, 
while gold was abundant.: Herodotus describes the Indian 
gold as gathered from the sands of Paktuike Hence 
amongst the Afghans, or people of Paktuike, silver was only 
known as “spin-zar'’, or white gold. The gold dust of India is 
also noted by Megasthenes as being sold to the merchants in its 
natural state, because it did not require to be purified? It is also 
‘mentioned that the merchants made a profit by exchanging their 
own money for Indian gold? Gold was cheap in India, being as 1to8 
rates of silver, whereas in Persia the rate was 13 of silver, It may be 
inferred that the Indian gold dust was usually kept in its natural 
«state, in small packets of fixed weight. It is, perhaps, to thispractice 
«that Isaiah refers when he says "they lavish gold out of the bag, 
and weigh silver with the balances”.* Jeremiah also points to the 
East as the source of gold, and to the West as that of silver, when 
he speaks of "silver beaten into plates brought from Tarshish. 
and gold from Uphaz (or Ophir)”. 


From all these facts one would feel convinced that the gold 
of Ophir, which was known to Job as dust, and which was brought 
be Phoenician ships to David and Solomon, must have been ob- 
-tained in India. The annual tribute of India to Persia was cer- 

tainly paid in gold dust, and Cunningham thinks, it is only natural 
to infer that this was a simple continuance of the old flow of 
“Indian gold from east to west. 


If the karsa is the representative of the Phoenician small 
:shehel of 56 to 57.5 grains, and the tikal of Burma and Siam is the 
"representative of the large shekel of 224 to 230 grains, it follows 
i that the vis of 100 tikals, which is used in several places on the 

east coast of India, as well as in Burma, must also be of Phoeni- 
cian origin—as implied by the round number of 100. The name 
is neither Indian nor Burmese. The number of 100 tikals recalls 
the Hebrew Manah which contained 50 shekels. The Burmese 
have slightly altered the name to pikthay, in which the soft th 
| represents the sof vis. The Tamil people call it visai. 


1, III. 102. 

2. Strabo, xv. i, 44. 

3. Periplus, pp. 123-127. . 
4. Ch. xlvi, 6. 

5. Ch. x, 9, 
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The name of karsa is probably indigenous, as it is derived 
from krş, to mark or furrow ; and all the silver pieces that were 
current under this name are certainly marked with one or more 
punch-stamps. But the fabric of these Rarsas, or purduas 
(old) as they were also called, is quite different from the money 
of any other people, All the most ancient coins with the 
single exception of Corinth, such as the Croesics of Lydia, 
the Darics of Persia, the Election States and Hektae of 

Asia Minor, the Owls of Athens, and the Tortoises of Aegina, 
are thick round knobs or buttons of metal, which have been 
cast for the particular purpose. The old Indian silver purduas 
on the contrary are all flat thin pieces, which have been cut 
from beaten plates! The two modes of fabrication are so ut- 
terly different that it is quite impossible to conceivethat one could 
have been the model for the other. The earliest pieces would 
have been simple blanks of a fixed weight. Cunningham con- 
cludes that they were keptin small bags of 25, or 100, or even 
1000 pieces. The smaller one of 25 karsas would have been the 
equivalent of the gold suvarua of.140 grains. The suvarza also 
was a simple bag of gold dust. such as was current in Kumaon of 
the value of 8 rupees some years back when Cunningham made 

his observations. Each of these gold dust bags was then called 

phetang, which Cunningham takes to be asurvivalof the Rg Veda 

name of ,pindan or collected quantities of dust. 


Assyria and Babylonia 


The Contract Tablets from Kuyunjik and Nimrud, now in 
the British Museum, are among the most ancient remains of the 
Fast that have lately been deciphered. In them we find the 
record of sales of lands, houses. and slaves, and of loans of money 
with the interest per month, all detailed in the ancient currency 
of manas and shekels of silver. In a few cases the “mana of Kar- 
kemish” is specially mentioned as ifit was a different species 
from the other. On No. 13 of the Kuyunjik tablets mention is 
made of intercourse with “Guru, king of Luddi, or Gyges of 


per Se 
1. These flat, thin pieces were, perhaps, suggested by the flat places of silver 
which were brought from Tarshish, as India possessed no silver of its 


own, Jeremiah x, 9 describes the silver from Tarshish as beaten (or 


spread) into plates, 
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Lydia, during the reign of Assurbanipal of Assyria”. Altogether 
of these Assyriah money tablets there are about 30. ranging in 
date from B.C. 709 down to 620. Of course, there are many other 
tablets of much older date beginning with Tiglath-Pileser 1 
B.C. 1120-1100. 


The Nimrud Tablets of Babylonia are much more numerous, 
and cover a much longer period of time. The earliest data from 
the time of King Risn-sin abcut B.C. 2130, of King Hamurabi, 
about B.C. 2120, and of Samsu-iluna, B.C. 2075. A long interval 
then follows without money records until the time of Esarhaddon 
in B.C. 677, who held both Assyria and Babylonia. From his 
reign there is a very interesting series, with the well-known names 
of Nebuchabdnezzar, Cyrus. Kambyses. Darius, Xerxes, several 
of the Macedonian kings of Syria, ending with the Parthian king, 
Arsaka, in B.C. 94 and 93. . The sums mentioned in these Baby- 
lonian tablets are still named manas and shekels. but there is 
nothing to show whether they differed from those of Assyria. 
The first notice of stamped money (real coinage) is found during 
the reign of Kambyses and Darius I. Apparently three different 
kinds of money were then in use: (1) common silver pieces with- 
out mark ; (2), pure or refined silver, and (3), stamped silver. 
The last coins are specially described as intended for giving and 
receiving (or buying and selling). See Tablet No. 97 Nimrud 
B.M. Cat.) i 


The ancient weights of Assyria and Babylonia which were 
found by Layard in the ruins of Nineveh are of two kinds, 
Bronze lions and stone ducks. The former are just double the 
weight of the latter. The heavier mina ranges from a maximum 
of 16,068 grains down to 14,832, and the lighter mina from 8.034 
grains down to 7,107 grains! Dr. Brandis. who is here followed 
by Mr. Head, assumes the mean values of 15,600 and 7,800 grains 
for these two minae. But as this low valuation would appear to 
have been assumed so as to agree with the low weight of 130 
grains hypothetically assigned to the Daric, Cunningham unhesi- 
fatingly rejects it. The true original weight of the Daric can be 
derived from the existing Persian sigli, for which Mr. Head* 
allows a value of 86-45 or 86°5 grains. He quotes Xenophon's 
value of the siglos as 74 Attic obols, or 84 grains, but he omits 


1, Head, B.V., Lydia 2. 
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the higher estimate of Hesychius of 8 Attic obols Taking the 


Attic obolus at 112 grains, these two estimates would be respec- 
tively 84 and 89.6 grains, giving an average of 868 grains. Cun- 
ningham is willing. however, to accept Mr. Head's estimate of 
8645 grains. Now we know from Xenophon that the Persian 
talent contained 300 Darics, and as each Daric, contained 20 
sigli, the talent was equal to 300x20, or 6.000 silver sigli. 
Multiplying this number of 6000 by 8645 we obtain 518,700 
grains as the full weight of the Persian talent. Dividing this 
number by 13, the rate of gold to silver. as given by Herodotus. 
we get 39,900 grains as the equivalent weight in gold of a 
talent of silver, and dividing this again by 300 we get 133 grains 
as the weight of the gold Daric. But to keep down this value to 
130 grains it is necessary to alter the text of Herodotus from 
14 rates to 13°3. Dr. Brandis and his copyists thus obtain 39.000 
grains as the gold equivalent of the talent, which divided by 300 
gives 130 grains exactly as the empirical weight of the Daric. 


But just as one false step often leads to the necessity of taking 

a second, so this erroneous assumption of the weight of the 
Daric leads to the depreciation of the weight of the Corinthian 
stater down to 120 grains. Now as it is admitted that the 
Corinthian system was derived from the Babylonians, the 
adoption of the low weight of 130 grains for the Daric has 
necessitated the adoption of the same weight of 130 grains for 
the Corinthian stater, in spite of the well-known fact that the 
Corinthian coinage maintained the same high standard both 
in purity and weight as the boasted Athenian coinage. Mr. 
Head in his later catalogue of the coins of Corinth has since then 
adopted 135 grains as the normal weight of the Corinthian 
stater. 

Cunningham has no objection to the normal weight of 135 
grains for the staters of Athens and Corinth ; but he much pre- 
fers the slightly lighter weight of 1344 grains on account of its 

` great convenience. As has already been pointed out in another 
place; 1344 is not only a finite number itself, but itis continu- 
ally divisible by 2 down to 07 grains, or the sixteenth part of an 
obolus. It gives a drachm of €72 grains, and an obolus of 112 


1. Num, Chron. 1873, p. 6. 
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grains. It also gives the whole number of 112 grains for 10 oboli, 
the stater of Macedon, 56 grains for the drachm of Phoenicia, 
and 224 grains for the Hebrew shekel, allin whole numbers. It 
makes the Attic talent equal to 57'6 English pounds with a finite 
fraction. At the same time it makes other talents equally com- 
pact, and therefore, readily convertible into English money. The 
heaviest of the bronze Lions found at Nineveh has15 marks on 
its side, to show that it was 15 manas, or one quarter talent in 
weight. It weighs only 32'045 lbs. avoirdupois, while the heaviest 
of the stone Ducks is 32.77 lbs. The former would give a talent 
of 128.18 lbs., while the latter would give 135.08 lbs. As this 
heavier weight agrees very nearly with that of 133.77 Ibs. as de- 
rived from the ingots of Croesus, .we learn that the Lydians had 
adopted the Assyrian talent. But.it was the weights only which 


- the Lydians borrowed, and in return they gave to the ancient 


world the invention of stamped.coins which declared the value 
without the trouble and delay of weighment. 


With the Assyrian talent the Lydians would seem also to 
have accepted its division into. sixths, as Cunningham finds the 
series of 168,56,28, and 14 grains both in gold and in silver. The 
silver alone has a half coin o£ 84 grains, which agrees with the 
Persian siglos both in weight and in fabric. Accepting an appro- 
ximate weight of 136 Ibs. for the heavy Assyrian talent, and one- 
half, or 68 lbs., for that of the Babylonian talent, the following 
will be the different weights of the two systems :— 

—— a 
Assyrian Babylonian 
— ms sss 


1 talent 136 Ibs. 952,000 grs. 68 Ibs. 476,000 grs. 


l mana 27266 lbs. 15,866 grs. 1°133 lbs. 7.966 grs. 
lsiglos 1/60 lbs. 264.4 siglos 13276 grs. ` 
We have thus obtained the approximate values of the mana and 


Shekel, which are so often mentioned in the Contract Tablets of 
the Assyrians and Babylonians. 


The Eastern Origin of the Euboic and Corinthian systems 


becomes at once apparent on a comparison of the weights of their 
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coins with those of Lydia and Persia. including the Persian sat- 
rapies of Asia Minor. The satrap coins are all double sigli. 
while the Arabic silver coins of Persia are singlesigli. Cunning- 
ham possessed a silver piece of 4 danakes, weighing, 55.5 grains, 
or two-thirds of the siglos, The heavy silver pieces ranging up 
to 433.5 grains, he takes to be pentasigla, or 5 sigli Persian coins, 
though he also knew that they have been otherwise described as 


octadrachms, of 8 Phoenician drachms. 
India and Persia 


A connection between Persia and India was established by 
Darius by his conquest of the Punjab, or districts on both banks of 
the Indus, from which he drew an annual tribute “360 talents of gold 
dust." The historian specially notes that the other 19 satrapies 
paid their tribute in silver according to the Babylonian talent, 
while the gold wasreckoned according to the Euboic talent. The 
Babylonian talent, he adds, contained 70 Euboic minae, and he 
gives the total of che Babylonian money, when reduced to the 
Euboic scale, as 9.540 Euboic talents. The gold dust reckoned 
at 13 times the value of silver he makes 4,680 talerts, and the 
whole revenue 14,560 Euboic talents. 

Babylonian Talent—There are discrepancies in the numbers 
of the historian's text, which have puzzled most commentators. 
His two totals of gold and silver. when added together, do not 
make his sum total. Cunningham solved this difficulty as early as 
I858. The chief error lies in the valuation of the Babylonian 
talent at 70 Euboic minae. The true value should be 78. as the 
gold is said to be 13 times the value of silver; that is, as the 
rate of 10:13:: 60:78. The next error is in the valuation 
of the silver. Déducting 140 talents from the 500 of the fourth 
satrapy, because that sum kept for the cavalry and not paid into 
the treasury, the actual total of the 19 silver paying satrapies 


was— 
7.600 Babylonian talents of 78 Euboic Minae. 


9880 Euboic talents of 60 minae 


equal to 
(not, 9,540, as in the text) 


add gold 360 X13=4,080 680 silver. 
Total 1. 1560 Euboic talents as given in the text. 


` J. Herodotus, iii, S4. 
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We thus see that the total amount agrees exactly with the 
proportion of 13 silver to 1 gold. Mr. Head adopted the assumed 
value of 13.3 to 1 as proposed by Mommsen and Brandis.) 


Persian Systems—As the Persian empire was the 
successor of the Assyrian and Babylonian monarchies, 
it naturally inherited and adopted their systems of weights 
and measures. But as neither of the older kingdoms has 
left any coins, we can only refer to their heavier weights 
in the shape of bronze lions and stone ducks, of which many 
examples have beenfound by Layard and others. From these 
weights it has been discovered that there were two distinct systems 
in use, of which one was exactly double the other. Many of the 
‘weights are inscribed with their values both in cuneiform and in 
“Phoenician characters. The older weights show a heavy mina of 
16,068 grains, and a light mina of 8.034 grains. Dividing both by 
60, the unit of the former would be 268 grains, and of the latter 
134 grains. But taking the average weights of the much worn 

coins, Dr. Brandis fixed the different mina weights at the lower 
values of 15,600 and 7,800 English grains. These values would 
give talents of 936,000 and 468,000 grains, or 133.714 and 66857 
lbs. avoirdupois, and units of 260 and 130 grains. According to 

` Cunningham, these lower values were adopted for the express 
purpose of bringing the unit of the lighter weight, 130 grains, to 
accord exactly with the weight of. the Daric, as assumed from 
the much-worn coins. 


But Cunningham strongly demurs to this low appreciation 
of the Daric, as it necessitates an arbitrary change in the text of 
Herodotus, by raising his 13 rates to 133 rates of silver to 1 of 
gold. so as to bring tlie value of the Daric to agree with 20 silver 
sigli. Mr. Head makes the weight of the silver siglos 86°45 grains, 
which. multiplied by 20. gives 1,729 grains of silver as the equi- 
valent of the gold Daric. This amount, divided by the 13 rates 
of Herodotus, would make the Daric exactly 133 grains in weight. 
Xenophon makes the value of the Persian siglos only 73 Attic 
oboli, or 11.2 grains X7'5=84 grains ; but as the greater value of 
8 oboli, or 11.2 grains x 8=89'6 grains, is given by Hesychius, 
Cunningham is willing to accept Mr. Head's estimate of 86°45 
grains as a very fair mean of the two values. He found 10 good 
coins giving an average of 85:19 grai ns, the heaviest being 87:90. 
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According to Cunningham the Daric of Persia was the 
original gold stater from which the Euboic, afterwards called 
the Attic system, was derived. In comparing the weight of 
the Darics with the staters of Athens and Corinth. 
we must compare the actual weights of the existing coins 
of each class, and not take the full normal weights of the Greek 
coins and the lighter weight of the much-worn Darics, which 
had been in circulation for centuries, Cunningham examin- 
ed the catalogues of Hunter and Leake, and, after excluding all 
coins under 132 grains in weight, he found that 46 staters of 
Corinth and its colonies gave an average of just over 133 grains, 
while the coins of Athens yielded a mean stater of somewhat 
under 13.3 grains. As the normal weight of the staters of both 
Athens and Corinth was usually accepted as 135 grains, the exist- 
ing specimens showed a loss of 2 grains. 


Th2 gold coins showed even a greater loss of weight. Gun- 
ningham took the weights of 120 gold staters, all over 130 grains, 
of Philip II, Alexander III, Alexander Aegus, Lysimachus,. 
Seleukus I, and Antiochus I, which give an average of only 131.2 
grains. A former weighment of 78 staters of the same princes 
gave only 132.11 grains: and Hussey, records that 71 sta- 
ters of the same kings gave only a small fraction over 132 grains. 
It is true that the existing Darics do not reach this average. H.P 
Borrell records that he found the average of 125 Darics, which he 
weighed himself, to beonly 129.4 grains." * But Cunningham possessed 
one of 132.5 grains, and the Duc de Luynes had one of 132 grains 
Therefore, according to Cunningham the Persian Daric was origi- 
nally of the same weight as the Euboic stater. The 4 known 
Attic staters give a mean of only 131.14 grains while the5 hea- 
viest Darics, in the record of Cunningham, gave a mean of 131.34 


grains. 
Assyria and Babylonia 


This leads to the consideration of the Assyrian and Baby- 
lonian weights. Accepting the original weight of the Daric at 133 
grains, and that of thesilver siglosat 86,45 grains, Mr. Head's own 
valuation, then the light talent would be 86.5x6000— 518.700 


14, H.P. Borrell, Num. Chron. vi. 153 
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grains, or exactly 74.1 lbs, avoirdupois, andthe heavy talent would 
be just double, or 1,037,400 grains, or 148.2 lbs. Now it is a sin- 
gular fact that in the territories of modern Persia there still exist 
two systems of weights of which the average of one set is just 
double that of the other. The following are examples of the two 
systems :— 


Man. Batman 

Shahi Man, Gambrun. 13.8 lbs, Batman, of Tauris — 6.34 lbs. 
Man, of Baghdad 165 » 675 . 
Batman, of Cherray 12.6 . Others 7.75 qi 
Shiraz and Baghdad 14.0 , Tabriz and Bushir 6.98 ,, 
56.6 .. 35.55 ,, 

4 —— 5 ——— 

Heavy mean 14.16 Ibs. Light mean 7.11 lbs. 


The Lydian money is similar to that of Persia, consisting of 
double and single staters in gold, and double and single sigli in sil- 
ver. The weights of the coins show that thesystem must have been 
received either from Assyria or from Babylonia. Professor Sayce 
suggests that it was brought by the Hittitesof Karkhemish 
through Phrygia to Lydia. But as we know that Gyges had in- 
tercourse with Assyria, Mr. Head very pertinently asks : "Why 
the lighter weight was used in Lydia?" He quotes Norris's 
opinion that the lighter weights belonged to Babylonia, and the 
heavier to Assyria, but thinks that “this cannot be proved". Now 
the ingots of Croesus prove incontestably thatthe Lydian system 


was the heavy one of Assyria, as suggested by the Lydian in- 
tercourse with Assyria. 


Lydian System 


The proof that the Lydians adopted their system from 
Assyria, Cunningham derives from the weights of the ingots of 
gold and electrum which were presented by Croesus to Delphi.* 


1, Herodotus, i, 50, 
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According to Herodotus he gave 4 ingots of pure gold and 117 of 
electrum. Each slab was6 palms long, 3 palms broad, and 1 


palm thick. The gold slabs weighed 23 talents each, the electrum 
slabs only two talents. Taking the Greek palm at 3.03375 inches, 
each slab or ingot contained 502.898 cubic inches, which, allow- 
ing 0.665 lbs. to each cubic inch of gold, gives 133.771 lbs. as the 
weight of one talent. Continuing the calculation, it will be found 
that the electrum talents consisted of 179.92157 lbs. of gold and 
87.55448 lbs. of silver, or rather less than one-third of silver. 
Now a talent of 133.771 lbs. approaches so closely to the weight 
of the Assyrian talent, as fixed by Brandis at 133.71 lbs. that 
one would have no hesitation in deriving the Lydian system from 
that of Assyria. Mr. Norris was therefore right in his opinion, 


But the Lydian coins both gold and silver. according to 
Cunningham declare the same origin, as there are double as well 
as single staters of gold. and double as well as single 
sigli of silver. He, however, does not accept the weight of the 
Lydian talent thus derived as being more than a tolerably near 
approximation, as it appears to him quite incredible that the size 
of the ingots could have been in exact whole numbers of Attic 
palms as described by Herodotus. A siglos of 156 grains, whereas 
the few existing coins show that the weights were not less than 
164 and 82 grains, which must have been derived from a talent 
of over 140 Ibs. As this agrees very closely with the mean weight 
of the dah-man, or 10 mans which is still in use in Gambrun, 
Baghdad, and Shiraz, Cunningham thinks that it may be accepted 
as the Lydian equivalent of the Assyrian weight. 


As numbers of Cunningham differ from those ‘published by 
Mr. Head in Num. Chron., 3rd Series. VII. 302, he gives his 
calculations in detail. Head States that the electrum talents of 
Croesus must have contained about 73 per cent of gold and 27 
of silver, whereas Cunningham's calculation gives 67.3 per cent of 
gold and 32.7 of silver. The data given by Herodotus are as 


follows :— 
A-each ingot measured 6 palms by 3 palms by 1 palm. 


B-the gold ingot weighed 21 talents, 
C-the electrum ingot weighed 2 talents. 
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+ Taking the Attic palm at 3.03375 inches, each ingot con- 
tained 502.898 cubic inches. Taking gold at 0.665 lbs. per cubic 
inch, the gold ingot of 2% talents must have weighed 334.427 Ibs., 
and therefore 1 talent weighed 133.771 lbs. Taking the weight 
of silver at 0.377 lbs, per cubic inch : 
let x=No. of cubic inches of gold 

t» y=No. of cubic inches of silver 
then (1), x 4-5 —502.898 cubic inches of ingot, 
then (2), 0.655 x-4-2.377y — weight of electrum ingot 


| in electrum ingot 


=2 talents, 
=2 x 133.771 lbs. 
D š =267.542 lbs. 
Multiplying (1) by 0.665, we get 0.665 x+0.665 y=334,427 lbs. 
and (2) 0.665 x+0.377 y=267.542 lbs. 
0.288 y= 66.885 Ibs. 
= 66285 =232.240 cubic inches of silver, 
and x= 270.658 cubic inches of gold. 
Total 502.838 cubic inches of ingot. 


Then 232.240 cu. in. silver X0.377= 87.5545 lbs. silver, 
and 270.658 cu. in. gold x0.665=1739.9985 lbs. gold. 


267.5530 lbs.=2 talents 


— T 


133.7765 lbs.=1 talent 


Gold =67.3 per cent z 
Silver —327 per cent Í Clectrum. 


Cunningham says he find it difficult to believe, if the 
weights of the Lydian ingots were exactly 24 talents and 2 
talents, as noted by Herodotus, that all their three dimensions of 
6 palms, 3 palms, and 1 palm, could by any possibility have been 
derived from the platform of the Parthenon at Athens com-` 
monly known as the Hekatompedon, of 100 feet front. - Stuart's 
measurements make the Attic foot equal 12.137 English inches 
and the palm equal 3.033 inches or 3.0345. Bur if the Attic 
measure did not quite agree. and be only a very close approxi- 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


CUNNINGHAM ON ANCIENT INDIAN COINAGE 69 


mation, a very minute addition of about 0.015, or fifteen-thou- 
sandths of an inch, to each palm, making 3050 inches, would 
increase the weight of the Lydian talent to 135.8 lbs. avoirdupois. 
Dividing this amount by 3.600, we obtain the full weight ofthe 
Assyrian shekelof 264.1 grains, and of 132 grains for the gold 
coins. 


arliest Coinage 


The earliest coinage of the ancient world would appear to 
have been chiefly of silver and electrum ; the latter metal being 
confined to Asia Minor, and the former to Greece and India. 
Some of the Lydian staters of pale gold or electrum may 
ceitainly be as old as Gyges, while the rude silver pieces of 
Ar£osand Aegina cannot be placed later than the time of 
Pheidon. By the silver coinage of India Cunningham refecs to 
the thousands of square silver pieces which are found all over 
the country from the Himalaya Mountains to Cape Comorin, 
and from Sistan to the mouths of the Ganga. As all these 
pieces are stamped with several dies or punches, on one or both 
faces, they have received the descriptive name of punch-marked 
coins. In the Hindu books they are called puradua. or "old", a 
title which vouches for their antiquity. They are mentioned 
by Manu and Panini, both anterior to Alexander, and also in 
the Buddhist Sutras, which are of about the same age. The 
original name of the coin was karsdpana from karsa. “a weight”, 
and apana, "custom or use", meaning that they were pieces of 
one karsa weight as established by use or custom. In the same 
way the Greek vobia was derived from vobi o, According to a 
Buddhist tradition the karsipana, or kahapana. was called 
purana at least as early as the time of Buddha himself. This 
is shown by the curious story, extracted by Burnouf from the 
Sutras. of the Courtesan Vasavadatta, who demanded 500 
puranas as the price of her favours. These Indian ladies must 
have been as difficult of access as the Greek Hetairae of Corinth, 
whose exactions gave rise to the proverbial saying: “Noa Cuivis 
Homini Contingit Adire Corinthum” 


As Buddha's death is placed in the middle of the sixth cen- 
tury B.C., the silver puranas of India may be quite as old as any 
of the coinages of Greece or Asia Minor. In the frontispiece. 
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Plate A, Cunningham has given two pictorial, representations of 
a well-known Buddhist legend regarding tke purchase money of 
the Jetavana garden at Sravasti. The story is related at length 
in his description of the Bharhut Sutpa also. It will be sufficient 
to note here that the owner of the garden, Prince Jeta, stipulated 
that he would only part with it on the condition that the pur- 
chaser should cover the whole surface with coins touching each 
other. Both scenes represent the coins being laid out "edge to 
edge". It will be seen that the pieces are all square. The older 
sculpture dates from 250 B.C. 


The earliest-known gold coins are the Lydian staters of 
Croesus and the Persian Darics of Dacius. The former are very 
rare, and they were made by refining the electrum, as described 
by Herodotus. The Persian Darics must have been made from 
the annual tribute of Indian gold dust which Darius received 
from the Punjab. Herodotus specially notes that the tribute 
was paid in "gold-dust'; By this one may understand that in: 
the end of the sixth century B.C. the Indians had no gold coinage. 
But they certainly had measures or fixed weights of gold in 
bags, which passed current amongst the people. The issue of 
Darics amounted to several millions, as we learn from the story 
of the Lydian Pythius, who possessed a sum of no less than 
4,000,000 of Daric staters, less 7,000. The amount seems almost 
incredible, especially for a private person. Alexander is said 
to have found 9,000 talents of Daric staters at Susa, Persepolis, 
and Pasargada. The Persians. we know, succeeded to the 
hoarded treasures of the Assyrians.and Babylonians. According 
to Khares of Mitylene, one of the companions of Alexander, a 
treasure of-5,000 talents of coined gold was kept in the bed- 
chamber of the Persian king? As to the hoarding of the 
treasure, we have proofinthe account of the gold and silver 
vessels carried away from Jerusalem by Nebuchadnezzar, which 


were still preserved in the treasury at Babylon in the time of 
Cyrus, 


` The question naturally arises, “From whence came these 
large amounts of gold ?" Cunningham rightly believes that 


1. Herodotus, ii. 94 and 96, 
2. Atheaoeus, xii. 514, 
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the greater quantity came from India. From the time of David 
and Solomon down to Darius, the Phoenicians had been bringing 
gold from Ophir. In one year they brought 450 talents of 
Solomon. They traded also for gold with the island of Thasos 
in the Aegean, and thus for some five centuries gold continued 
to flow, both from the East and from the West, into the countries 
on the Euphrates and the Tigris. After the conquest of the 
Punjab by Darius, the Indian gold came for two centuries as an 
annual tribute into the Persian treasury. 


The gold ot India has always been noted for its deep yellow 
hue, from which it has received its common name of suvarua, 
that is, su t-varna, or “beautiful colour”. For this reason Sopho- 
cles, in B. C, 440, in his Antigone, contrasts the "gold of India 
with the electrum of Sardis”. Suvarga at last became the name 
of a piece of gold, equal in value to 25 silver karsas. At this rate 
the ratio of gold to silver was 10 to 1, if the karsa be taken at its 
full weight of 56 to 57.6 grains, or only 8 to 2 if taken at its 
weight in pure silver of 44.8 grains. As the rate in Persia was 13 
to 1, a very fair profit might have been made by exchange—the 
Persian by getting gold, the Indian by receiving silver. This 
intercourse might have led to the adoption of some at least of 
each other's weight names. But this does not appear to have 
been the case, as the only term common to both peoples is the 14 
grain danake of Persia, or one-sixth of the siglos, and the 14 grain 
tanka of India, or one-fourth of the karsa, According to Cun- 
ningham the danake or danik was actually an adopted name, as 
he found a coin named ropaka, which is said to have been one- 
seventieth of a suvarna, or 2 grains of gold or the equivalent in 
silver. He, however, noted that the double silver shekel of Per- 
sia and the satrapies, or 86.5X2=173 grains, agreed exactly with 
the Indian weight of 100 rattis of 1.75 grains each. 


The ancient Persian siglos was divided into 6 danakes, 
just as the modern mishkal is now divided into 6 daniks or 
dangs. The Aa»'ak" is mentioned by three different 
authors, Pollux, Hesychius, and Suidas. Pollux writes 
the name Danike. Danake and Danikion. and says that it was a 
Persian coin. Hesychius calls it Danae, and says that it was worth 
more than an obolus. But Danae is certainly a mistake for 
Danake, as he names the half-coin Hemi-Danakion. Suidas also 
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writes the name Danake, and repeats what is also said by Hesy- 
chius, that it was placed in the mouths of the dead. According 
to Xenophon the siglos was equal to 74 oboli; but Hesychius 
values it at 8 Attic oboli. Taking the Attic obolus at 11.2 grains, 
the mean of these two values will be 86.8 grains, which agrees so 
nearly with Mr. Head's 86.45 grains. that Cunningham is per- 
fectly willing to accept his value. The danike of one-sixth 
would therefore be 14.41 grains, which is exactly the weight of 
the Indian tangka. But as the word tangka is derived from the 
tang or trvank sound of metal when struck by a chisel, the name 
would seem to belong specially to any stamped coin. The name 
therefore meant simply any stamped coin ;and was applied to 
several different pieces quite irrespective of their value. At first 
it was perhaps a simple weight ; and after a stamp was added it 
became the name of a coin. But it was applied as a general term 
for money, and it is so used in the Raja-Tarangimi as tangkaka. 
It appears on some rare dirhems of Mahmud of Ghazni, with a 
sanskrit inscription, the coin being described as ayam fanhkam, 
or "this tahka", It was in common use during the whole period 
of Muhammedan rule. In A.D. 1412 the Chinese envoys, who 
visited Bengal, describe the silver coin of the king Ayas-i-ting, 
or Ghias-ud-din Azem, as a thang-kia, weighing 2 thsiam, each 2/10 
of a Chinese ounce, plus sen or 8/100. ` In the time of Sher-Shah, 
-his large copper coins of 124 grains were called tankah, and the 
same name was used by Akbar for his double copper coins of 
648 grains. The word has descended down to our own time 
under the form of fakka, and is frequently used for money in 
general. Ibn Batuta, A.D. 1340, calls the gold dinars of 
Muhammad Tughlak janba. Silver tankas are also noted, and in 
the time of Bahlol Lodi “black tankas” of copper are mentioned, 
of which 20 went to the silver tanka. But these Bahloli copper 
coins contained as much as 7 or 8 grains of silver ; a score of them 
was just equal to one white or silver tanka. 


The same word is also in common use for a four anna piece, 
or Quarter-rupee, the silver Karsa; and under the form of 
“tanner”, as Cunningham believes, it has been introduced into 
England by the gypsies, as a slang name for six-pence. 
AH 


1, Pauthier, p, 88, 
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Considering the continuous use of the name in India, and. 
the simple Indian derivation of the word. it appears that the name 
is certainly of Indian origin, and that it was perhaps first employ- 
ed shortly after the old blank silver Karsa weights were marked ` 
with punches, and thus acquired the designation of tangka, or 
“stamped” pieces. 


With reference to the square form of the greater number of 
these old silver coins, Cunningham cites the support of the com- 
mon usage that the small square piece, which a fruit-seller of the 
present day cuts out of a melon to show its quality, iscalled a 
tangki (etat), 

In the Raja-Tarangini this coin is called Taka, where the 

Queen of Ananta in want of money sells a jewelled lingam for 
‘7 lakhs of Takas". Troyer gives the translation correctly (Raja- 
Tar. vii. 415), but the last native translator Babu Jogesh Chunder 
Dutt (Kings of Kashmira, p. 198), makes the Queen sell it for 
“70 lakhs to the Takas". The coins were, no doubt, the common 
copper pieces of Ananta Deva, each weighing about 80 grains, 
which in Akbar's time were reckoned as quarter dams, or 40X4 
=160 tothe rupee. The price would therefore be 43,750 rupees 
for 70 lakhs. 

The common weight of India, the seer or sefaka, is now 
always reckoned at so many tolas. or rupees of one tola each, the 
usual number being 80 tolas. But the very name of sefaka. or 
$ata-taka—100 takas, and the divisional parc of cha-taka 
(sets) of 6 takas, show that the weights were originally raised 
irom the old tangka or taka of 144 grains. This was also the 
weight of the gold suvarna ; but'as the requisite number of copper 
coins was more readily available. the copper tangkas were gene- 
rally used. In common use at present the seer is reckoned at 
80 rupees of 180 grains, thus — 

No. Grains 

Rupees of 180 grains X80=14,440=1 seer=2 lbs. avoir. 

Tangkas of 144 grains X10U=14,440=1 setaka 

1 chatak=14,440=16=900 grains. 

or taking the Tola or Rupee of Delhi at 175 grains. 

1 seer=80 tolas X175 grains=14,000 grains=2 lbs. avoir. 


1 Chatak=14,000+16=875 grains. 
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But with a seer of 100 takas, the cha-taka would be more 
exactly 16}. or 16.166 parts—with the heavier taka of 144 grains, 
40 would be exactly equal to one pound Troy—with the lighter 
taka of 140 grains, the seer is exactly equal to 2 lbs. avoir- 
dupois. 


The Talents of The Ancient World 


It has been generally considered that in ancient times, the 
money talent of the Fast was a fixed weight which could be 
applied equally to both gold and silver. In several instances, 
where actual weighment is mentioned, this very common opinion 
was no doubt true, But the general adoption of the opinion 
that a talent of gold must necessarily be a talent weight of gold 
has led many writers, and more especially Biblical writers, into 
the most monstrous absurdities. According to Cunningham, 
when a talent is named without any notice of its weight, it 
must be taken simply as a value in gold of a talent weight of 
silver, just as in England a pound Troy of silver. Thus, the 
silver penny of William the Conqueror weighs 24 grains, and 20 
pennyweights make one ounce, and 12 ounces, or 5,760 grains, 
make one pound Troy. Indealing with the Attic talent, this 
principle was always acknowledged ; and in Greece, a money 


talent was a value of the same amount whether in gold or 
silver. 


In ancient Persia, as we learn from Xenophon, a talent 
of gold consisted of 300 Darics, that is an amount of gold equal 
in value to a talent weight of silver, which we know consisted 
of 6,000 silver sigli. As each siglos weighed, according to Mr. 
Head's valuation, 86.45 grains, the Persian talent contained 
518,700 grains, or 71.1 lbs. avoirdupois. Now, as we know that 
the Daric was equal to 20 silver sigli, its actual weight may be 
obtained by multiplying the weight of the siglos by 20, and then 
dividing the product by 13, the rate recorded by Herodotus. 
Thus, 86.45 x 20=1,729, which divided by 13 gives exactly 133 
grains for the weight of the gold Daric. 


By applying the same method to the gold talents of the 
Hebrews, some very curious comparisons may be made with 
the results arrived at by Biblical writers. The true weight of 
the talent is most readily obtained from the amount of 
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100 talents+1775 shekels of silver as the poll tax of a bekah or 
1 shekel for each of the persons numbered.’ thus :— 


People numbered 603.550=:bekahs or + shekels 


Cen 775=full shekels 
deduct 1,775 shekels 


300,000  shekels 


divided by talents 100 gives 3,000 shekels=1 talent. 


As each Hebrew or Phoenician shekel was 224 grains in 
weight, the talent was 224X3,000=672,000 grains. or 96 Ibs. 
avoird Jupois exactly. Thatthe talent wasa heavy one we learn 
from the story of Naaman and Gehazi., the servant of Elisha? 
The Syrian lord gave Gehazi two talents of silver which were 
put in two bags, andlaid upon two servants. Each servant 
therefore carried a weight of 96 lbs., or one talent of silver. 


But what are we to say about the crown of the king of 
Rabbah? Joab took the crown of the king of Rabbah 
which was one talent weight of gold off his head, and 
set it on David's head? The word weight must have been 
introduced here by mistake. The real weight at 12 rates of 
silver to 1 of gold would have been 8 lbs, quite enough for a 


head-piece of any kind. 


Cunningham turns now to Bagster's Bible, where he finds ` 


the Hebrew weight of 1 talent set down correctly enough as 114 
Ibs. Troy, equal to nearly 94 Ibs. avoirdupois—while the money 
talent of silver is valued at £342, and that of gold at £5,475, or 
just 16 times the value of the silver talent. 


It will be a sufficient illustration to apply these two values 
to the amount of treasure collected by David for the building of 


the Temple. 


1. Exodus, xxxviii. 24. 
2, Kings v. 35. 
3. Sam. xii, 30, 1 Chron. xx.2 
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1 Chron. xxii. 14 100,000 gold at £5,475=£547.5 millions 
1,000,000 silver at £342=£342.0  ,, 


Total £0895 ,,. 


According to Napier (Metallurgy of the Bible), David's 
treasures amounted to £939,929,687...But this estimate must 
have included David's private treasure. In the corresponding 
notice of Josephus,’ both of the numbers are reduced to one- 
tenth of those in the Hebrew Bible. But there still remains a 
total of 110,000 talents of both metals, which, according to 
Cunningham's calculation of £350 per talent, whether of gold 
or silver, would give a hoard of £35 millions of silver, and of 
£3.5 millions of gold, or altogether of £384 millions. This sum 
Cunningham divides again by 10 to bring it within a reasonable 
amount. 


According to Cunningham's view,silver was the standard 
‘coin of the ancient world both in Europe and Asia; and when- 
ever gold money is mentioned, as, for instance, a talent of gold, 
itsimply means a quantity of gold equal in value to a talent 
weight of silver. The writer of the article "Nummus", 
in Smith's Dictionary of Antiquities, held the same view as to the 
origin of the talent weight? He says "Unless we know any- 
thing to the contrary, we assume a talent of money to mean 'a 
talent’s weight’ of the metal which was chiefly used for money, 
namely, among the Greeks silver ; and, conversely, that the weight 
of the silver coins, which make up the value of a talent, gives us 
the amount of talent weight." 


All the money contracts of Babylonia and Assyria are re- 
corded in manas and shekels of silver. In Judaea. we have men- 
tioned of Kesitahs, the value of which is not known. But as the 
LXX. translated the term by "lamb", atvo’s, it seems to be 
highly probable that there may have been some confusion 
with a mana, #¥a The word is used only three times, 
or rather only twice, as Jacob's purchase of the feld at 
Shechem (or Shalem) for 100 Kesitahs is repeated. The mention 


1. Antiq. vii.14.2. 
2, Smith; Dictionary of Antiquities, p.810 b, 
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of one Kesitah, translated a#va$ bien, as the present made by each 
of Job's friends to Job, if of silver must almost certainly have 
been a mana. as evea 100 shekels would have gone but a little 
way insetting him up again. The same may be said of 100 
“lambs”, which would not in those days have been worth more 


than 20 shekels of silver. 


When a known value of gold is mentioned, as in the case 
of Achan who secreted 200 shekels of silver and an ingot or bar 
of gold of 50 shekels weight, we may accept it as a mana of gold. 
equal to about 12 times its weight, in silver. But this ingot of 
gold was simply bullion, and Cunningham thinks that its weight 
of 50 shekels offers a fair explanation of the amnes or Kesitah, 
just before mentioned. 


All the ancient weights, according to Cunningham's view, 
were derived simply from measures of silver. It follows, there- 
fore, that the money equivalents in gold were nat talent weights 
of gold but were derived from the current market value of that 
metal as bullion when compared with silver. In Persia, the rate 
was 1 gold —13 silver ; and, accordingly, a money talent of gold 
was only one-thirteenth of the weight of a talent of silver. The 
silver talent was a fixed weight, while gold was simply bullion. 
This according to Cunningham was alwaysthe case in India, a 
fact which was very soon discovered by Dr. Kelly when he wrote 
his account of the “Moneys of India". After stating that there 
wasa gold coin called Mohur, which generally passed for 16 
rupees. he adds, “but this proportion carried according to the 
market price of gold, as silver was the measure of value”./ 


The following table gives the weights and values of the 
principal ancient talents and their divisions. The money values 
are all calculated at the rate of 5 shillings per Troy ounce of 


480 grains of silver. 


— F... ——Ə vv —ə —ə———ə.. ge 
1. Job; xLii, 11, 
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Cunningham has given two slightly different values for the 
Attic talent, the first according to the hypothetical value assign- 
ed to it by most writers on its assumed full value. the other 
according to the average of all the tetradrachms in the Hunter 
and Leake collections above 264 grains. He has done this for 
comparison with the Corinthian money, which has been unduly 
depreciated by modern writers who have fixed an empirical 
value of the Corinthian Stater at "about 130 grains”. The 
average of 36 Corinthian staters in the Hunter and Leake collec- 
tions is 13278 grains, giving a drachm of 66.89 grains, which is 
a little above the Attic drachm. 


The Gandharian Alphabet 


Cunningham has adopted the name of Gandharian for the native 
characters which were used on all the coinsof the Greek kings 
of India from the time of Demetrius and Eukratides down to the 
close of their rule under Hermaeus. Itisoften called the Bac- 
trian character. But it is very certain that not a single example 
of this writing has yet been found to the north of the Hindu- 
kush. Its use was confined to Ariana on the west of the Indus, 
and according to Wilson, it is found in all the inscriptions dis- 
covered at Taxila and Manikyala. including the version of 
Asoka's edicts at Mansera to the north of Taxila. M. Senart has 
called it the “Western Alphabet," meaning, of course, with 
reference to India. But as it wasalso used in Kabul and Kanda- 
har. Cunningham prefers to call it the Gandharian alphabet, as 
more exectly defining its limits. The same characters were also 
used on the coins of the Kunindas, whose territory embraced both 
banks of the Satlej The Kunindas or Kulindas, still exist as 
Kunets, and form nearly two-thirds ofthe population ofthe 
Simla hills." Ptolemy calls the province Kulindrine, and the dis- 
trict of Kulu now preserves the old name. 


The earliest-known examples of its use are the edicts of 
Asoka at Shahbazgarhi to the west, and at Mansera to the east 
of the Indus, in B.C. 250 In the eastern Panjab also most of the 
native coins bear double legends. one in Gandharian letters. and the 
other in Indian letters. There can be no doubt, therefore. that the 
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Gandharian alphabet was used throughout the Panjab, and even, 
to the east of the Satlej, as shown by the copper plate inscription 
of Kaniska extracted from a Stupa, 40 milesto the south of 
Bahawalpur. 


That the Western Panjab was originally included in Gand- 
hara we learn from the Mahabharata, which states that thetwo . 
sons of Bharata, named Puskara and Taksa, divided Gandhara . 
between them, and gave their names, respectively to Puskaravati, 


or Peukelaotis, and to Taksa$ila or Taxila. The Southern district 
of Multan must also have been included in Gandhüra, as 
Al Biruni quoting Utpala, who was a Kashmiri, states that 
Multan originally called Kaspapuros, was in Gandarika, and 
from Herodotus we learn that it was in Paktuika. Hence it fol- 
lows that Gandhara must have included both Afghanistan and the 
Panjab. In fact Kaniska, who lived at Peshawar in the summer, 
and at Chinepati (near Amritsar) in the winter, is called by the 
Chinese “King of Gandhara.” ` 


In his work on * The Alphabet" Dr. Isaac Taylor has treat- 
ed the origin of this alphabet in considerable detail. His conclu- 
sion is that it must have been introduced into India "considera- 
bly earliar than the reign of Asoka” (11.259), as its first appear- 
ance it is in a greatly expanded form, the twenty-two Aramean 
consonants having been developed into an elaborate alphabet of, 
at least. thirty-five letters”, of which, the five vowels, the cerebral 
letters and several aspirated letters were unknown in the original ` 
Aramean Alphabet. According to Cunningham, these additions 
must have been made when this alphabet came in contact with 
the more fully developed alphabet of India. 


Exactly the same process took place when the Indian alpha- 
bet was introduced into Tibet in the seventh centnry, A.D. for 
the cerebrals and aspirates not being required for the Tibetan 
language, were rejected. Afterwards with the spread of Buddhism, 
when the cerebral and omitted aspirates, were required forthe full 
expression of Indian names and terms, the five cerebral letters 
were formed by simply revising the dentals, while the aspirates 
gh, dh, and bh were formed by adding h to the letters g, d, and b. 
Dr. Taylor thinks that the original Aramean alphabet was intro- 
duced into Afghanistan and the Panjab after the accession of 
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Darius, about B.C. 500, Cunningham accepts this date, and places 
the expansion of the alphabet, with its simple vowel system and 
aspirates, at about 400 B.C., after its contact with the more fully 
developed systems of the Indian alphabet. 


In this Gandharian alphabet, as thus enlarged, the vowel 
System was very simple. A single character. a pot-hook, like the 
curved top of a bishop's crozier, was the letter a, when initial. 
The other vowels, when initial, were formed by the simple pro- 
cess of adding side strokes to the a, SO as to represent i, u, e, and 
0. The same side strokes were attached to the consonants to repre- 
sent the same vowels in the middle of words. There was only one 
set of vowels, as no special marks have yet been found to distin- 
guish long and short vowels. As this Scheme of attached vowel 
marks differs only from the more complete system of the Indian 
alphabet of Asoka in the omission of the short vowels, Cunnin- 
gham concludes that it must have been derived from India, It 
was certainly not derived from any Aramean source, as all the 
Aramean alphabets are utterly deficient in the representation of 
vowels. If speech was given to man to enable him to conceal his 
thoughts, it seems equally true that all the Aramean alphabets 
were invented to conceal his written thoughts. Asan instance, 
Cunningham cites the name of one of the Mahommedan kings of 
Delhi, which on all his coins is spelt simply Blbn. Colonel Dow 
reads it as Balin, and General Briggs as Balban. The latter form 
has been generally accepted, but in an inscription which Cunnin- 
gham found at Gaya, written in Indian characters, which preserve 

the short vowels, the name is distinctly spelt Bilbun. 


Dr. Taylor, after discussing the different names that have 
been proposed for this alphabet by other writers, comes to the 
conclusion that "on the whole the name Jndo-Bactrian seems less 
open to objection than any other". The name of Bactrian, which 
was suggested by Mr. Thomas, “takes no account”, he says, “that 
this alphabet was not only the alphabet of Bactria, but still more 
emphatically thatof Afghanistan and the Panjab, whence its 
chief mounments have been obtained”. (11.258). 


Cunningham objects most emphatically to the propriety of 
this name of Indo-Bactrian, for the simple reason that not a 
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single inscription in this alphabet has yet been found to the north 
of the Hindukush, or Indian Caucasus. The native legends or the 
barbarous coins of Antiochus, Euthydemus and Hyrkodes are all 
expressed in a different- form of Iranian characters, which has 
been called Chaldaeo-Pahlavi. They agree in many of the letters 
with the legends on the Satrap coins of the Akhaemenian kings of 
Persia, and with those onthe coins and the seal ring of Phratap- 
hernes, Satrap of Hyrkania in the time of Alexander. Most of the 
letters also agree with those ot the Arsakidan and Sassanian 
coin legends and inscriptions. | Cunningham refers specially to tbe 
coins of the Arsakidans Mithridates and Volagasas.and of the 
Sassanians Artaxerxes Sapor and Varoranes. and also to the ins- 
criptions of Hajiabad. But this alphabet. which was certainly 
used in Bactria, and in all the provinces of the Persian and Par- 
thian empires to the north and to the west of Ariana or Afghanis- 
tan, has not much in common with the more extensive and more 
elaborate Gandharian alphabet. The use of the Gandharian 
alphabet is confined to the south of the Indian Caucasus, 
where it isfound in the Agoka inscriptions at Shahbazgarhi and 
Mansera, and on all the coins of the Greek kings of Ariana and 


India. The name of Indo-Bactrian is, therefore, both misleading 
and improper. 


In the Indo- Greek series the square copper coins of Demet- 
rius give the earliest coin legends that have yet been found in 
Gandharian letters. But the fact thatthe language of the ins- 
criptions,.with the pure Indian titles of Maharaja and Aparajita. 
is Indian and not Bactrian, is sufficient to set aside the Bactrian 
claims. The quarter circle copper pieces of Agathokles, which 
are of about the same age. spell the king's name in Gandharian 
letters as Akathu-kreasa, while the Indian legends give Agathu- 
klease. I note the same change of b for g in some of the early 


coins of Taxila, which have Negama in Indian characters and 
Nekama in Gandharian characters. 


As all the inscriptions in the Gandharian or Eastern Iranian 
characters are in the Indian languages, so all those in the 
Chaldaeo-Pahlavi or Western Iranian characters are expressed 
in the Iranian court language of the Arsakian and Sassanian 
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kings. On these latter we find malka and malkan-malka instead 
ofthe Indian maharaja and raja-dhiraja. It is admitted that 
both of these alphabets, which might, perhaps, be called the 
Medo-Iranian and the Indo-Iranian, were derived from an 
Aramean source, but the Eastern alphabet has been so much 
modified by contact with the more complete and elaborate 
system of India, that it shows much less distinct traces of its 
origin than the Western alphabet. Cunningham believes that 
the two forms were originally one alphabet, which was in gene- 
ral use inthe time of Darius throughout the Persian empire 
from the shores of the Egean Sea to the Eastern limits of the 
Panjab. 


As the Gathas, or Hymns of the Avesta, are considered 
by all Zoroastrians to have been composed by Zoroaster himself, 
they must have been committed to writing insome cursive form 
as early as the time of Darius Hystaspes A script named 
Kharosti, which was read from right to left, is said to have been 
one of the forms taught to the youthful Buddha. Asthe name 
was derived from the inventor of the writing, Cunningham 
thinks it probable that the name of Zoroaster. or Zardush} himself, 
may have been preserved in the term Kharosti, asthe inventor or 
introducer of that particular form of writing. The Kharosti al- 
phabet, under this view of its origin, would naturally have pene- 
trated into every country under Akhaemenian rule, In the pro- 
vinces directly subject to Persian influence it would have remain- 
ed almost unchanged ; but in the provinces bordering on India, 
that is throughout Ariana, where the Indian language prevailed, 
the alphabet was no doubt modified and enlarged to suit the re- 
quirements of Indian speech. 


The earliest examples of the Gandharian alphabet that have 
yet been found are the edicts of Asoka at Shahbazgarhi to the 
west. and at Mansera to the east of the Indus. These may be 
dated about B.C.250. The copper coins of Demetrius and 
Agathokles, B.C. 200, have legends in the same characters. Dr. 
Taylor places the disuse of the alphabet at the end of the first 
century, A.D. (11.259), but he has overlooked the fact that there 
is a long inscription of Huviska the successor of Kaniska, on the 


1. Haug's Essays on the Parsis, by West, pp. 141-257, 
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Wardak vase, which is dated in the year 51, or A.D. 129, count- 
ing from 78 A.D. But the character was in use still later, as 
there is a short inscription dated in s. 68 from Fatahjang, another 
dated in s.84 from Hashtnagar and a third from Panjtar, dated 
in s. 122, or A.D. 200, which Cunningham published in 1854, 
But as there are no inscription of Vasudeva in this character, it 
seems probable that its decline had already begun in the latter 
half of the second century A.D. Allthe known coins which can 
be attributed to the third century bear corrupt Greek legends 
with some Indian letters in the field. 
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CHAPTER V 


PUNCH—MARKED COINS OF INDIA 
Earliest Barter Units 


During the earliest times, it is said, the trade was carried on 
by barter, that is, exchange in kind. Gradually, with the spread 
of civilizing influences the inconvenience of promiscuous exchange 
made itself felt, and certain media were agreed upon and accept- 
ed by the community at large. Wealth in those early times being 
computed in cattle, it was only natural that ths ox or cow should 
be employed for this purpose. In Europe, then, and also in India, 
the cow stood as the higher unit of barter. At the lower end of 
the scale, for smaller purchases, stood another unit which took 
various forms among different peoples—shells, beads, knives and 
where those metals had been discovered, bars of copper or iron. 
In India the cowrie-shell, brought from the Maladive Islands, was 
so employed, and is still to be seen in many bazars in the shops 
of the smaller money-changers. 


Gold as Barter 


The discovery of the precious metals carried the evolution 
of coinage a stage further : for the barter unit was substituted its 
value in metal usually gold. The Greek stater and the Persian 
daric certainly, and possibly the Indian süvarma, so frequently 
mentioned by Sanskrit authors, was the value of a full-grown cow 
in gold, calculated by weight. However this may be, in ancient 
India gold dust, washed out of the Indusand other rivers, served 
the purposes of the higher currency and from 518 B.C. toabout 
350 B.C., when an Indian province or satrapy was included in the 
Achaemenid Empire of Persia, 360 talents in gold dust was. 


1. The early part of this Chapter is a reproduction from C. J. Brown's The 


Coins of India. 
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Herodotus tells us! paid annually as tribute from the -province 
into the treasury of the Great King. 


Silver as Barter 


Silver from natural sources was at that time less plentiful 
in India, but was attracted thither in large quantities in exchange 
for gold, which was cheaper there than elsewhere in the ancient 
world. This we have shown in the previous chapter. The transi- 
tion from metal weighed out to the required amount to pieces of 
metal of recognized weight and fineness regularized by the stamp 
of authority is not difficult of explanation. The great convenience 
of the latter would recommend them at once to the merchant, 
and to the ruler as the receiver of tribute and taxes. Both 
in Asia and Europe this transition can be illustrated from extent 
specimens : but, whereas in Europe and Western Asia, from the 
inscriptions which appeared early on the coins themselves and 
from outside evidence, we know the origin of the earliest coins 
and the names of the cities or districts which issued them, the 
origin of India's earliest coinage, like so much of her early 
history, is still shrouded in mystery. 


Appearance of Circular Dots On Early Silver Pieces.— C. J. 
Brown says that in its earliest stages the coinage of India deve- 
loped much on the same lines as it did on the shores of the 
Aegean. Certain small ingots of silver, whose only mark is three 
circular dots, represent probably the earliest form : next in order 
are some heavy bent bars of silver with devices stamped out with 
a punch on one side? These two classes of coins are computed 
to have been in circulation as coins at least as early as 600 B.C.. 
but they have not been found in any quantity. The time as well 


as the territory in which they circulated was probably therefore 
restricted. 


-Punch-Marked Coins 


From almost every ancient site in India, from the Sundar- 
bans in Bengal to Kabul, and as far south as Coimbatore, have 


1, Herodotus III, 94; Quoted in Cunningham, Coins of Ancient India 
P. 12, 


2, C£. LM.C., p. 136, Nos. I, 2, 3 (ingots), Nos. 4, 5, 6 (bars). 
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been recovered thousands of what are known to numismatists as 
“Punch-marked coins” and to Sanskrit authors as Purdmas 
(“ancient”) or  Dharanas. These are rectangular and 
circular flat pieces of thin silver (much alloyed), or 
more rarely copper, cut from a hammered sheet of metal ard 
clipped to the proper weight. One side (the obverse) is occupied 
by a large number of symbols impressed on the metal by 
means of separate punches. In the oldest coins the other, the 
reverse side, is left blank, but on the majority there appears 
usually one, sometimes two or three, minute punch marks: a few 
coins have both obverse and reverse covered with devices These 
devices appear in wonderful variety-more than three hundred 
have been enumerated ; they comprise human figures, arms, trees, 
birds, animals, symbols of Buddhist worship, solar and planetary 
signs. Certainly, it needs detailed study before anything can be 
definitely stated about the circumstances under which they were 
minted. It seems probable that in India, asin Lydia, coins were 
first actually struck by goldsmith or silversmiths, or perhaps by 


communal gilds (seni). 


Coins with devices on one side only are certainly the oldest 
type, as the rectangular shape, being the natural shape of the coin 
when cut from the metal sheet, may be assumed to be older th n 
the circular ; on the other hand, both shapes, and also coins with 
devices on one as well as on both sides, are found in circulation 
apparently at the same time. It has also beenrecently shown! that 
the groups of three, four. and sometimes five, devices on the 
obverse are constant to large numbers of coins circulating within 
the same district. It may perhaps, therefore, be conjectured that 
the ‘‘punch-marked” piece was a natural development of the paper 
hundi, or note of hand; that the coins had originally been struck 
by private merchants and gilds and had subsequently passed 
under royal control; that they at first bore the seal of the 
merchant or gil, or combination of gilds, along with the seals of 
other gilds or communities who accepted them,’ and that, when 
they passed under regal control, the royal seal and seals of 


1 


e 


By Dr. Spooner, Dr. Bhandarkar, and E. H, Walsh, Cf. Journal of the 
Bihar and Orissa Research Socicty,1919, pp. 16-72, 463-94, 

2. Evenin Mughal times bankers were in the habit of placing their mark on 

the rim or even on the face of coins which passed through their hands. 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


88 COINAGE IN ANCIENT INDIA 


officials were first added to, and afterwards substituted for, the 
private or communal marks. Be that as it may, we see here in 
the very earliest coinage the commencement of that fascination 
which the square coin seems to have exercised upon Indian - 
moneyers of all periods ; for it continually reappears, in the coins 
of the Muhammadan kingdoms of Malwa and Kashmir for exam- 
ple, in some beautiful gold andsilver issues of the Mughals, Akbar 
and Jahangir, and even in the nineteenth century in copper pieces 
struck by the Bahawalpur State in the Panjab. Most writers 
agree, as indeed their shape, form, and weighs suggest, that the 
“sunch-marked” coins are indigenous in origin, and owe nothing 
to any foreign influence. 


In what part of India they originated we do not know: 
present evidence and the little knowledge we possess of the state 
of India in those times indicate some territory in the north.. As 
to the period during which they were in active circulation we 
are not left so completely at the mercy of conjecture. 


Finds and excavations tell us something in details about 
these coins: contemporary writers Indian and foreign drop us 
hints. Sir John Marshall records, during the recent excavations 
round Taxila, the find of 160 “punch-marked" coins of debased 
silver, with a coin in fine condition of Diodotos of Bactria (circ. 
245 B.C.) Then there is the interesting statement of the usually 
trustworthy Latin writer, Quintus Curtius, that Omphis (Ambhi) 
presented "Signati argenti LXXX talenta"— "80 talents of Stam- 
ped silver"—to Alexander at Taxila. These and similar pieces 
of evidence show us that “punch-marked'”” coins were well esta- 
blished in Northern India during the fourth and third centuries 
B.C., when the great Maurya Empire was at the height of its 
power. The large quantities continually being unearthed suggest 
a long period of circulation, so that in their earliest forms “pynch- 
marked” coins may go back tothe sixth century, and may havere- 
mained current in some districts of the northas late as the second 
century B.C. At some period, perhaps during the campaigns of 
the great Candragupta and the settlement of the Empire under 
his grand-son Asoka; these coins became the established currency 
of the whole Indian peninsula, and in the southern districts, at 


1. Guide to Taxila, p. 117. 
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least, they must have remained in circulation for three, perhaps 
four centuries longer than in the north, for in Coimbatore dis- 
trict “punch-marked” coins have been found along with a dena- 
rius of the Roman Emperor Augustus; and some of the earliest 
individualistic coinages of the south, which apparently emerge at 
a much later period. the so-called “padmatankas”, for instance, 
seem to be the immediate successors of these punch-marked 


coins. 
Coins in the South 


Now the distinction between North and South which has 
just been drawn in tracing the history of this primitive coinage 
is very important ; for this same distinction enables us to divide 
the remaining ancient and mediaeval Indian coins downto the 
fourteenth century into two classes, Northern and Southern. The 
reason for this is that Northern India, during that period, was 
subjected to a series of foreign invasions; the indigenous coinages 
of the North were, therefore, continually being modified by fore- 
ign influences, which, with a few exceptions to be noted, lef: the 
coinages of the South untouched, to develop by slow stages on 


strictly Indian lines. 
Base Metal Coinage Not Exclusive Monopoly of Rulers 


To return to Northern India : at the time of Alexander in- 
vasion the whole of North-Westerns India and the Panjab 
was split up into a number of small states, some, like the impor- 
tant state of Taxila ruled by a king, others governed by "aristo- 
cratic oligarchies". Almost all the coins about to be dealt with 
are either of copper or brass, and the earliest of them were struck, 
doubtless, by the ruling authorities in these states. Even after 
their subjection to the great Maurya Emperors some of these 
states may have retained theire coining rights, for itisa salient 
fact in the history of coins that coinage in the base metals in 
India and elsewhere has not, until quite recent times, been reco- 
gnized, like coinage in gold and silver, as the exclusive privilege of 
the ruler. A striking example isafforded inthe copper token 
money issued by private tradesmen in England during the eight- 
eenth and early nineteenth centuries. Onthe break up of the 
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Maurya Empire, at the close of the third century, a number of 


small independent kingdoms sprang into existence, and these pro- 


ceeded to issue coins, some bearing evident traces of foreign influ- 


ence, but on the whole following Indian models closely enough to 


be included here. 
Cast Coins 


The earliest of these coprer coins, some of which may be 
as early as the fifth century B.C., were cast. The casting of coins 
by pouring molten metal into a cavity formed be joining two 
moulds together must have been a very ancient practice in India. 
‘Somotimes the moulds of several coins were joined rogether for 
‘the casting process, and the joints thus left are not infrequently 
found still adhering to the coins. These coins are for the most 
part anonymous. 


Even after striking from diés had superseded this clumsy 
method in the North- West, we find cast coins being issued at the 
close of the third century by the kingdoms of Kausambi, Ayodhya 
and Mathura, some of which bear the names of local kings in the 
Brahmi? script. 


Dic-Struck Coins 


The earliest die-struck coins, with a device on one side of 
the coin only, have been assigned to the end of the fourth 
century B.C. Some of these, with a lion device, were certainly 
struck at Taxila, where they are chiefly found. Others present 
various Buddhist symbols, such as the bodhi-tree, svastika, or 
the plan of a monastery. and may therefore belong to the time 
of Asoka, when Buddhism first reached the North-Western, or 


it This process was in operation in Morocco until the middle of the nine- 
a SNe the companion of Alexander, says that the 

DUDEN Psonic T cast bronze but not hammered, Strabo XV, C. 716. 
L n e origin, was the native script of Northern India, and 
pee BONS m right. Kharosthi wasa derivation from the 
bes Reon UP a written from right to left; it is believed to 
Caninae din use See the Persian domination of Western India, 
UND e North-West frontier until about the fourth 
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Gandhara, as the territory was then called. The method of striking 
these early coins was peculiar, in that the die was impressed on 
metal when hot, so that a deep square incuse, which contains the 
device. appears on the coin. A similar incuse appearson the 
later double-die coins of Pañcala Kausambi, and on some 
of Mathura. This method of striking may have been intro- 
duced from Persia, and was perhaps a derivative from the art of 


seal-engraving. 


Double-Die Coins 


In the final stage of die-striking, devices were impressed on 
both sides of the coins, and the best of these "double-die" coins 
show not only greater symmetry of shape, either round or square, 
but an advance in the art of die-cutting, Some of the earliest of 
this type have been classed as gild tokens. The finest were struck 
in Gandhara : among these one of the commonest, bearing a lion 
on the obverse, and an elephant on the reverse is of 
special importance, since an approximate date can be assigned to 
it, for it was imitated by the Greek Princes, Pantaleon and 
Agathokles, who reigned on the North-West frontier about the 
middle of the second century B.C. In the execution and design 
of some die-struck coins from the North-West there are undoubt- 
ed traces of foreign influences : but such devices as the humped 
bull, the elephant and the religious symbols are purely Indian, 
There is, on the other hand. little foreign influence traceable in the 
die-struck coins, all closely connected in point of style, which 
issued during the first and second centuries B.C. from Pañcala, 
Ayodhya, Kausimbi and Mathura. A number of these bear 
Brahmi inscriptions, and the names often kings. which some 
would identify with the old Sunga dynasty have been recovered 
from the copper and brass coins of Pancala, found in abundance at 
Ramnagar in Rohilkhand, the site of the ancient city Ahicchatra. 
Similarly twelve names of kings appear on the Mathura coins, but 
we have litle knowledse of these kingdoms beyond what the 
coins supply. Certain devices are peculiar to each series: thus 
most of the Ayodhya cotns have a humped bull on the obverse, 
the coins of Kausambi a tree within a railing. 
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In the coins of Eran’ we have an illustration, as Rapson says: 
“of the development of the punch-marked system into the die 
system." These coins are rectangular copper pieces and 
the device on each consists of a collection of symbols like 
those which appear on the “punch-marked coins, but struck 
from a single die. They are specially interesting in that they 
represent the highest point of perfection reached by purely Indian 
money. Some of these. in common with a class of round coins 
found at Ujjain (Avanti). display a special symbol, the "cross and 
balls", known from its almost universal occurrence on the coins of 
ancient Malwa as the Malwa or Ujjain symbol. 


Andhra Punch-Marked Coins 


Though its territory lay partially in Southern India, it will 
be convenient to include here the coinage of the great Andhra 
dynasty, since several of its issues are closely connected with the 
currency of the North. The Andhras probably became indepen- 
dent about the year 230 B.C. and their rule lasted for four anda 
half centuries. Their coins of various types have been found in 
Malwa on the banks of the Krsna and Godavari rivers. the origi- 
nal home of the race, as far South as Madras,in North Konkan 
and elsewhere in the Daksna and Madhya Pradegas. The 
earliest to which a date can be assigned are those bearing the 
name of a king Sri Sata, about 150 B.C. Most Andhra coins are 
either of billon or lead, with Brahmi legends on both obverse and 
reverse, and characteristic devices are the elephant. Caitya 
(Buddhist chapel) and bow ^ Sometimes the ' Ujjain symbol" 
appear on the reverse. One issue, in lead, of Vasisthipu- 
tra Sri Pulumavi (about A.D. 130) is interesting in that it has on 
the obverse a ship with two masts, and was evidently intended for 
SS a p ee coast, Coins have been assigned 
EDAD. SCH ee t 7 latest of which, Sri Yajfia Satakarni 
ae bur d ki not only the usual lead and billon? 

` imitated the silver hemidrachms of the 

EE 
L SaN or Erakina, the capital of the ancient E 
augor district, Madhya Prade£a, 
2, Billon, or potin, is a mixture of silver and 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized E S Vary IRE PRARCHIGA kosha 


ast Malwa kingdom in the 


PUNCH-MARKED COINS OF INDIA 93 


satrap Nahapana. The Andhra lead coinage was copied by one 
or two feudatory chiefs in Mysore and North Kannada. 


Chronological Order of Punch-Marked Coins 


D.D, Kosambi, in a series of papers published in the Jour- 
nal of the Bombay Branch of the Royal Asiatic Society (1949) 
has ably discussed this subject. Punch-marked coins differ from 
the usual metal coins, either struck from dies or cast in moulds, 
in that they are bits of metal on which several different marks 
are stamped, each with its own separate punch; and stamped in 
such irregular fashion that no mark appears complete on all the 
coins. One has, therefore, to establish, as Kosambi says, these 
marks by careful comparison of their visible Portions on several 
different coins of the same type. This has been done by scholars 
like Durga Prrsad, Walsh and Allan, who. however, could not 
assign a chronological order of the groups. Kosambi, amongst 
other evidences, bases his chronological order on the amount of 
wear, which in case of coins, he says, is directly proprotional on 
the average to the time of circulation. Of course, there is a varia- 
tion in the weight of the coins at the minting, and this is fur- 
ther increased by handling. The loss of weight in time, therefore 
is just a process over an aggregate which is the more accurrately 
measurable, the greater the number of coins observed in each 
group ; quite satisfactory results may be obtained when one poss- 
esses at least one hundred coins of each group. Indating ancient 
coins from their rate of wear. itis necessary to have all specimens 
from one single hoard ; these coins must not have been damaged 
severely by burial and the effect of cleaning : nor must they be 
selected in some particular way, as for example, for the clarity of 
marks. In short the rules of random sampling should be adhered 
to as strictly as possible. 


It may further be stated that statistics itself cannot group 
the coins; as Kosambi says, it is of use only in discrimination 
between the groups. This adds to the difficulty in dealing with 
punch-marked coins because the symbols are heraldic marks of 
unknown significance and there is no immediately obvious mark 
which corresponds to the date of issue on later coinages. It is, 
therefore, essential to discuss the most reasonable methods of 
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en to see how these groups may be arranged. 


in their chronological order by means of epee mcn Ot 
course, in this statistical analysis, it 1s presumed t at all the coin 
issues wee meant to be the same fixed amount of precious 


metal. 


grouping first and th 


The Taxila Hoard of Punch-Mar ked Coins 


In the first paper of the series, Kosambi has examined the 
older Taxila hoard coins, found in the region from Taxila to 
Bihar and all based on a common standard These coins have, 
with very few exceptions, 5 marks on the obverse and an irregu- 
lar number of marks, or none, on the reverse. Of these five 
marks, one is a disc with (generally) 16 emanating rays which is 
often called the “sun symbol" and is undoubtedly che cakra which 
we associate to this day with sovereignity. This, being universal, 
isto be ignored for the purposes of grouping. The next com- 
monest symbol is some form of a wheel with 6 points or spokes: 
which we agree to call the.sadaracakra. The remaining symbols 
present a considerable difficulty in grouping. 


There are other particular identifications also. A crescent 
onthree arches indicates the Mauryan coins. Accepting this 
identification, it is further noted that the Mauryan coins on which 
it occurs are then associated with just one particular type of the 
sadaracakra where the arrow like points alternate with taurine 
symbols. This would lead one to the belief that each type of 
the symbol is definitely associated with a dynasty. Thus, we have 
accouuted for three out of the five symbols of the general issue of 
the Mauryan coins : (i) cabra, (ii) sadaracakra, and (iii) a cre- 
scent on three arches associated with a dynasty. Now we must 
look for further grouping in the remaining two of the five marks. 
On closer examination, Kosambi says, it does turn out that of 
these two marks, some are common to more than one group and 
some are individual types. The Number of different fourth 
marks on Mauryan punch-marhed coinage is about 9 (the maxi- 


mum number of Mauryan emperors cannot possibly exceed 10) ; 
EES 


l. Journal of Asiat; : 
f Asiatic Soceity. Bombay Branch 24-25, 33 (1948-49). 
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this leads to the very plausible conclusion that this fourth mark 
is the personal mudra or signet of the king for his coins. Now 
remains the fifth mark, which according to Kosambi, may be that 
of the minister. issuing authority, or mint master. 


The fourth mark, which we can associate to A$oka, is the 
mudra "caducaeus", three ovals crossed by a line. This mark is 
found on some coins in the earlier Taxila hoard, but there is 
always a clear distinction. The signet of Agoka has ovals that 
‘touch each other while the earlier has ovals which are not tan- 
£eat. Kosambi could thus distinguish between the Mauryan 
coins and the coins of the older-Taxila hoard. The Mauryan 
coins have generally a single large mark on the reverse, while 
the earlier have aa innumerable variety of reverse marks, to 
which a Mauryan addition might sometimes be stamped in the 
shape of the larger mark. The older reverse mark system dies 


out during the Mauryan period. 


The greater debasement of the Karsapana in the Mauryan 
period is attested by some late tradition, as for example, by 
Dhammapala, commenting on the Mahavaméo (Mhvs. 5.16 ff.), 
who ascribes it to the minister Canakya. Patañjali refers in 
passing to the cults established by the Mauryans for the sake of 
money (on Pan. 5.3.99). In fact. a vast territory had been open- 
ed up by the Mauryan conquest, which first brought the new 
trade and coinage to the Indian peninsula. This suffices to 
account for the debasement actually found as a concomitant of 
the shortage of currency. 

Of the Taxila hoard coins, the first coinage on the list of 
Kosambi is that of Ajatasatru. This is reasonable, since Maga- 
dhan expansion was complete well before Alexander and it is 
known that it was Ajatasatru himself who was of its principal 
agent. The only other powerful king was of Avanti, too distant 
and too legendary to be considered seriously, From Ajatasatru 
to Candragupta, we have the coinage of the following in chrono- 


logical order : 
1. Ajatagatru 
2. Susunaga 
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Saisunaga 

Kalasoka, son of the preced:ng 
Nandivardhana 

Nandin (=Mahanandi=Nanda) 
Mahapadma(=Nava Nanda) 
Candragupta Maurya. 


ONDAY 


The Mauryan emperors which could be identified from the 
coinaga following Candragupta are as follows in the chronolo- 
gical order : 


1. Bindusāra 

2. Ašoka 

3. Dasaratha ? 

4. Sampratic 

5. Salisuka ? 

6. Devadharman ? 
7. Satadharman. 


The Bodenayakanur Hoard of Punch-Marked Coins 


The next hoard examined and classified by Kosambi is the 
Bodenayakanur hoard from Madras Museum: It had 1,138 silver 
pieces, of which 500 were cleaned af the Museum and the rest by 
Kosambi at Bombay. The process consisted of soaking overnight 
(or longer when so required). in a 1096 solution of formic acid, 
washing in pure water, and scrubbing carefully with a soft tooth- 
brush. The Museum chemist coated his cleaned specimens with 
celluloid varnish. Kosambi's coins sometimes had a thin film of 
Copper. Centuries of immersion ina damp soil pulls out, by 
electrolytic action, some copper of the alloy to the surface. This 
further reacts with salts in the surrounding medium to form the 
encrustaticns ; but occasionally, the encrustation does not penet- 
rate through the whole layer of depurification. The presence 


of copper can be verified in the crystals formed upon evaporation 
of the cleaning bath. 


=H 


1. Journal of Royal Asiatic Society, Bombay Branch., 26, 214 (1951) 
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Kosambi finds that out of 1,138 pieces of the Bodenayakanur 
hoard, 13 are blank square bits about +" on a side. These are all 
underweight when compared to the stamped pieces, the heaviest 
being 1.037 grams, the lightest 0.610 gram, with an average of 
0.8655 gram. No underweight pieces were stamped at all. The 
lightest punch-marked coin of the hoard was 1.019 grams, ‘and its 
exceptionally low weight is due in all probability to flaking. The 
punches themselves show excellent workmanship and beautiful 
design. The mint seemsto have been unable to produce silver 
pieces of uniform thickness, but the coiners did have sufficient 
practice to vary the size of the first pieces in such a way asto 
minimize the number of rejections, 


The one noticeable difference here is that the standard 
coins are all of the ‘square’ type, whereas the Taxila, the East 
Khandesh, the Paila, and all other hoards of comparable size 
always contain a proportion of ‘round’ coins. 


With the exception of a coin (which is of Mauryan period. 
with a Mauryan dynastic sadaracabra and the characteristic cres- 
cent on three erches), the remaining 1,124 coins of the hoard be- 
long to just one major type with five obverse and one reverse 
mark : the sun symbol differs only in having 12 rays as against 16 
on the Northern coins, Mauryan and Pre-Mauryan. The sadara- 
cakra onthe coins of this Bodenayakanur hoard is unquestion- 
ably Mauryan. Thethird mark is a stüpa-like symbol which can 
be derived from the Mauryan crescent on arches. The third 
differs in the absence of a railing—though even this is not uncom- 
mon in the North and the peculiar orientation of the two tauri- 
nes. The fifth markdiffersfrom anything else known of the type, 
and in this hoard occurs in two varieties, namely one where the 
crescent-axe projection is to the right, thus forming the mirror 
image of the other, The proportion ofthis variant type is not 
less than 5 per cent, nor more than 15 per cent, which is all that 
is possible because it is very rare to find even one of the five marks 
complete on any one coin. Finally, the solitary reverse mark 

is again reminiscent of Mauryan practice, for the older system of 
issue with blank reverse aad reguiar (in time) punching of many 
different reverse marks vanished with the Mau:yan coinage. 
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From all this, Kosambi concludes that the ` Bodenayakanur 
hoard represents coinage of one of those late Mauryan kings 
whose local existence in the peninsula is known aslate as a thou- 
sand years after the imperial dynasty had vanished in the North. 
The actual deposit of the hoard could not be before the second 
century A.D., and could easily be as late as the fourth century. 


The Paila Hoard Of Punch-Marked Coins 


_ The hoard originally consisted of 1,245 silver punch-marked 

‘coins found at the village of Paila in the Kheri district of Uttar 
Pradesh in 1912. Of these, 1,014 were deposited in the Lucknow 
Museum. The group isin its own way unique and important 
because the coins have an unusual weight-standard, are punched 
on a rare system of four (instead of the far commoner five) obve- 
rse marks, have a reverse mark system which is undoubtedly sha- 
red by pre-Mauryan coins found at Taxila ; and finally because 
of the large numbers which make an accurate statistical analysis 
possible. The coins have been examined by E.H.C. Walsh, who 
published his observations in the Journ. Num. Soc. India, 2, 
15—78, 1940. In fact, he had completed his analysis in 1928. 


Kosambireweighed every coin to determine the chronologi- 
cal order of the major groups, and carried on statistical analysis. 
Kosambi found out the average weight, the average number of 
reverse marks, and the maximum number of reverse marks and 

"on their basis. he determined the chronological order of the major 

groups. Reader is referred to read and consult the original paper 
of Kosambi for details, His chronological order is different at 
many places from that of Walsh. 


The Paila hoard coins have been taken to belong to the 
ancient kingdom of Kosala by Durga Prasad? in which opinion 
Walsh seems to concur. There is no reason to doubt this, for the 


district of Kheri certainly belonged to Ko$ala at the time of 


Buddha and earlier. But the question is, which Ko$ala ? Daksina 


U 


1 Journ. Asiat. Soc., Bombay Bra h 27 š 
2. Durga Prasad, Nu nch, 27, 261-271 (1952). 


(1934). ae SE XLV, to Journ, Asiat. Soc. Bengal, 30 
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Ko$ala of about the third or fourth century A.D, was the modern 
Chattisgarh including Bastar state. However, that is long after 
the period of punch-marked coins, which on all known evidence 
cannot have lasted beyond theearly Sungas in the Uttar Pradesh : 
on the other hand, coinage as such is not known to have begun 
before the 7th century B.C. in any part of the world. Thus the 
land may be taken as definite, on the evidence of the find. and 
the parallel though negative datum that four-mark coins are not 
found beyond Mathura. if indeed the coins acquired from that 
place by Durga Prasad were actually fabricated there. 


_. -The time of deposit of this Paila hoard cannot be as 
late as the Mauryan period. For by then, the Kosalan king 
had long been an integral part of the Magadhan empire, and the 
five-mark system as well as the 54 grain standard would have to 
be expected, whereas the freshest group in this Paila collection of 
206 coins, has an average of 2.67 grams with 44 blank coins of 
average weight 2.68 grams for certain groups. This gives the 
weight standard of the Paila coins as? that of che general standard 
for silver punch-marked coins current elsewhere, which latter 
norm corresponds Mohenjo-daro weight class D, and certainly to 
the classical karsapana of about 32-raktika (seeds of Abrus preca- 
torius) mass, The four-mark system wherever found, seems to be 
of 24 raktikas. apparently a special Kosalan standard. 


Kosambi then proceedsto restore king-names on the reason- 
ed and reasonable assumption that the coin belong to Kosala of 
the 5th century B.C. His main conclusion in this case of the 
Paila hoard is, that each four-mark group of the Paila hoard re- 
presents one king. He further presumes on statistical basis that 
the single group of offering the greatest number and variety would 
be the king with longest rule. This fits Group I of the coins, par- 
ticularly when note is made of the fact that the pentagram has 
many distinct types, i.e., with no dot visible in any of the angles, 
with dots in all the angles, and a third variety at least with dots 
in some but not all the angles. This should indicate king {Pasen- 
adi (Sanskrit Prasenajit) of the records. The elephant mark for 
the dynasty is good confirmation in this case, for the family was 
descended from the Matangas, which would be clan totem mark. 
In that case the last Group is III and must be of Vidudabha Sena- 
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pati. This hoard was burried during his reign or after his -death 
during the invasion of the kingdom. Perhaps, there was no Kośa- 
lan king after Vidudabha, and the kingdom was soon annexed to’ 
Magadha, during or atleast not long after the reignof AjataSatru. 
Group IV, then according to Kosambi, must then be Mahakosala 
(this is a name of tribal leader, not a personal name). 


In these pages we have tried to show that how on a statisti- 
cal basis of the wear of coins, the chronological order might be 
set up. We do not mean that the technique is entirely reliable ; 
it must be handled with care and caution. 


Bombay Presidency Hoard of Punch-Marked Coins 


There are so many hoards of punch-marked coins available 
in this country that it is not possible to give even a brief resume 
of all of them here. We shall close this chapter with a brief 
reference of a find of silver punch-marked coins from the Bombay 
Presidency from the account of S.N. Chakravarti . 


This find consisting of 685 pieces and five fragments was 
made at the Village of Bahal, in the Chalisgaon Taluka of the 
East Khandesh District in 1943. Chakravarti also records here 
two earlier finds of silver punch-marked coins made in Bombay 
Presidency. One from the village of Shinhi-near Kolhapur in the 
Kurveer Petta, discovered in 1871 consisted of 192 coins, found 
along with a gold ring bearing in ASokan Brahmi the name Nadi- 
bhagasa (=of Nandibhaga). The other find was made in the 
Palanpur State in 1918. To these finds two more were added: 
one from Sultanpur, near the town Wai, Satara District ; 52 
pieces, and the second from Dhank in Kathiawad. 


Chakravarti divides them into three groups with reference 
to the size of the coins. The coins were of various shapes, such 
as square, rectangular, polygonal, round and oval. The coins of 
each group.have regularly on the obverse a group of four cons- 
tant symbols, and a varying fifth symbol, all of which are large 
and deeply punched. The reverse usually bears one or more 
symbols, which are much smaller and are punched less deeply. 
It is rarely blank. The reverse symbols, probably stamped by 
private bankers and merchants through whose hands the coins 
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passed, usually differ from the symbols on the obverse. Of the 
five symbols on the obverse, two the cakra (the Sun) and the 
sadaracakdra, occur in every one of the present coins of the 


Bombay hoard. 


It may be stated here that Durga Prasad divides silver . 
punch-marked coins into three periods, designated later or 
Mauryan, middle and early. According to Walsh, small thick 
coins are of the Maurya period and later than large thin coins. 


Chakravarti has tried to divide these coins on the basis of 
symbols on the obverse. He says, each class bears on the obverse 
a group of four constant symbols, and a sub-class as formed by 
the fifth symbol. A passage in the Visuddhimagga of Buddha- 
ghosa. a Pali work written in Ceylon about 450 A.D. states that 
a shroff would be able after examining a coin to say at which 
village, town. city. mountain, or river bank and by what mint- 
master it was manufactured. Of the two other symbols, one may 
be of the locality where the coin was struck and the other of the 
mint master. The fifth symbol may be of the authority issuing 
the coinage. We know from Kautilya's Arthasastra that beside 
the Superintendent of the Mint (Laksanadhyaksa) there were 
other authorities who issued coinage. Such authorities may have 
been the Sanghas (communities of groups of villages), Ganas 
(tribes or clans), Janapadas (self-governing provinces), and 
Naigamas (either self-governing cities or guilds of merchants). A 
sutra of Panini, “Sangha-anka-laksanesvau-yaninam-an," shows 
that a Sangha had its anka or laksana. Walsh states that the 
larger number of the varying fifth mark is explainable when we 
accept that “while each Sañgha had its own laksana, the elected 
body of rulers for the time being may have had its own personal 
anka, which remained in use during its term of office and was 
given up when that body went out of office”. 
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CHAPTER VI 


COINAGE OF GREEK RULERS ON 
INDIAN BORDERS 


We shall take up the subject of Indo-Greek coins in this 
chapter. In 1738, Bayer published his Latin work Historia Regni 
Graecorum Bactriani ; this dealt with the Greek rulers in Bactria, 
š e,, a land partly northern Afghanistan, and partly north-western 
Partof the undivided India. The term Indo-Greeks has also 
been applied to these rulers and their coins. Butas has been 
discussed by Cunningham, we also do not wish to call their 
coinage system as Indo-Bactrian or Indo-Greek. 


In history we are told that a certain Diodotus, originally 
a Seleucid satrap, revolted against his overlord and made Bac- 
tria independent. The son who succeeded this first independent 
king of Bactria was also called Diodotus and that there was a 
tough fight between Euthydemus. a usurper of the Bactrian 
throne, arid the Seleucid emperor Antiochus IIT, at the close of 
which Euthydemus was recognized as the king of Bactria and his 
son Demetrius was offered a Seleucid princess. We are again 
told in the history that this Demetrius invaded India, but was 
ultimately subdued by another military usurper, Eucratides, who 
in curn invaded India but was killed on the way of his victorious 


return therefrom. 


From inscriptions, we know of two Greek Princes in India : 
(3) Menander I, mentioned in the Bajaur inscription, and (ii) 
Antialcidas, king of Taxila, referred to in the Besnagar Pillar 
epigraph. In Indian literature we finda mention of Yavanas 
(Greeks) who once exploited Madhyamika, Mathura, Saketa and 
Paricala, and also came to Pataliputra and besieged it for some 
time, but a war in their own country forced them to leave 
Madhyade$a. Record also mentions that the horse of Pusyami- 
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tra, released in connection with the A$vamedha was captured by 
Yavanas, but was ultimately brought back by Vasumitra, who 
drove the Yavanas away. 


While we have not much ofthe written record of the 
Yavana rulers, hundreds of coins bearing thenames of forty-two 
Greek sovereigns have been found on Indian borders and in this 
country also. Itis through these interesting coins, we could 
know how these Greek rulers adopted to Indian conditions and 
Indian language and script. We see their portraits on these coins 
also and get a fair idea of their bearings anddifferent states of 
their manhood, as well as their costumes ; we see on these coins 
the deities that they worshipped. 


Today, the most notable book on Indo-Greek coins is the 
Corpus of Indo-Greek Coins (1965), one of the Poddar publica- 
tions, by A. N. Lahiri. Prior to this, we had the following 
important publications : 


H.H. Wilson's account in the Numismatic Journal, London: 
1938. 


H.H. Wilson, Ariana Antiqua, 1841. 
Bayer: Historia Regni Graecorum Bactriani, St. Petersburg, 1738; 
it illustrates the coin of Eucratides. 


C. Grotefend ; Die Munzen der Griechischen, Parthischen und 


Indo-Skythischen Konige von Baktrien und den landern am 
Indus, 1840. 


V.A. Smith : Catalogue of Coins of the Indian Museum, Calcutta, 
1906. 


R.B. ponens papers : Numismatic Supplement, XIV, JASB, 


ied : Punjab Museum Catalogue of Indo-Greek Coins. 


R.B. Whitehead : Notes on Indo-Greek Numismatics, Numismatic 
Chronicle, 1923, 1940, 1947 and 1950. 


W.W. Tarn : The Greeks in Bactria and India, 1938 
Dr. A.N. Lahiri has very well described and discussed this 


Bibliography in hi 
y in his Corpus 
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Metals 


The Greek kings of Bactria struck coinsin metals: gold. 
silver and copper. Gold was used sparingly by Diodotus, Euthy- 
demus I, and Eucratides I in Bactria, while in India, Menander's 
queen Agathocleia alone struck some coins in gold. Silver was 
abundantly used for coining standard money by all Greek kings 
of Bactria and India. Copper was the popular metal for minor 
coins. A fourth metal nickel, the existence of which was known 
in Europe only in the 17th century, was employed for striking 
minor coins by three Greek kings: Euthydemus II, Pantaleon 
and Agathocles. The nickel of their coins is, however. not very 
pure ; the nickel coins contained something like 80% copper and 
20% nickel. These Indo-Greek cupro-nickel coins replaced the 
then smallest silver coin, the obols. Only one king Strato II 
used billon and lead for coining purposes. 


Weight Standards 


For Gold.—Alexander adopted the Attic standard for gold 
coins at 132 grains. Diodotus I and II, who severed their con- 
nections with Syria and made Bactria independent, adhered to 
this Attic standard. The standard denomination of gold coins 
was the stater, struck by Diodotus I and II, Euthydemus I and 
EucratidesI in Bactria and by Queen Agathocleia in India. A 
unique 20-stater piece (weight 2539.5 grains) with his usual types 
is, however, known of Eucratides I. Thiscoin seems to be a 


“victory medallion”. 


For Silver.—The standard unit of a silver coin was 66-grain 
just half in weight of the 132-grain gold stater. This 66-grain 
silver coin was known a drachm. 20 of these drachms were equal 
to a gold stater. The Greek kings of Bactria inherited this Attic 
silver weight standard from the Seleucids and maintained it in 
their coinage up to the end of the their rule in Bactria. 


Silver coins were known in three denominations G) tetra- 
drachm (=drachms of 264 grains), (ii) drachm (of 66 grains), and 
Gii) obol (=1/6 of drachm=11 grains). 
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Obols are known of only six kings: Demetrius I, Euthy- 
demus 11, Pantaleon, Agathocles, AntomachusI and Eucra- 
tides I. 


Unique Attic hemidrachms (=+ drachm of 33 grains) are 
known of Antimachus I and Agathocles. 


Only one Indo-Greek king, Apollodotus I, struck a few 
Attic but bilingual Indian type hemidrachms. 


Recently Attic tetradrachms of six more Indo-Greek kings, 
viz., Menander I, Lysis, Theophilus, Archebius, Philoxenus and 
Hermaeus, have come to light from a great hoard of Attic tetra- 
drachms discovered near Qunduz in North Afghanistan. This 
hoard has also furnished five Attic double-decadrachms (=1320 
grains), which may be regarded as “victory medallions”. 


For Copper.—According to Cunningham, the Greek copper 
unit was the chalkon, which was equal in weight to a drachm. 
In value, eight such chalkaus were equal to an obol, and 48 of 
them to a drachm. 


It may be mentioned here that at that time in India, the 
ratio between silver and copper was “1 to 50,the karsa of 
448 grains of silver, being worth 16 pamas of copper of 140 
grains each, or 16X140=2,240 grains of copper were equivalent 
to 448 grains of silver, which gives exactly 50 rattis. The small 
difference of 2 rattis between 48 and 50 is caused by the differece 


of weight between Indian pana of 140 grains and the Greek di- 
chalkon of 134.4 grains. 


For Cupro-nickel.—Nickel coins of the weight of Attic di- 
drachms (134.4 grains) are called by Cunningham obolus, whilst 
those of half their weight (67.2 grains) were called hemi-obolus. 


List of Indo-Greek Rulers 


A It is not possible to give the list of Greek rulers in Bactria 
an India in a chronological order. We are giving it here in an 
alphabetic order as given by Lahiri in his Corpus. 
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Agathocleia Theotropos 
Agathocles Dikaios 
Amyntas Nikator 
Antialcidas Nikephoros 
Antimachus I Theos 
Antimachus II Nikephoros 
Apollodotus I Soter 


Apollodotus II Megas Soter 
Philopater 


Apollophanes Soter 
Archebius Dikaios Nikephoros 
Artemidorus Aniketos 
Demetrius I ( Aniketos) 
Demetrius II 

Diodotus (Soter) 

Diomedes Soter 


Dionysius Soter 
Epander Nikephoros 


Eucratides I Megas 
Eucratides II Soter 
Euthydemus I (Soter) 
Euthydemus II 
Heliocles Dikaios 


The following are the Greek deities 


Indo-Greek coins : 
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Hermaeus Soter 

Hermaeus Soter and Calliope 
Hippostratus Soter 

Lysias Aniketos 

Lysias and Antialcides 
Menander I Soter 

Menander II Dikaios 

Nicias Soter 

Pantaleon 

Peucolaus Dikaios Soter 
Philoxenus Anikctos 

Plato Epiphanes 

Polyxenus Epiphanes Soter 
Strato I Soter Dikaios Epipha- 

nes 
Strato II Soter 
Strato II Soter and Strato 111 
Philopator 

Telephus Euergetes 
Theophilus Dikaios Autokrator 
Zoilus I Dikaios 

Zoilus II Soter 


Deities on Greek Coins 


usually found on the 


Apollo The Dioskuroi Hermes 
Artemis Hekate Nike, Winged 
Athena (Pallus) Helios Poseidon 
Demeter Herakles Zeus 
Dionysos 
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On gold and silver coins we have Apollo, Artemis, Athena, 
Hekate, Helios, Dameter, the  Dioskuroi, Herakles, Nike, 
Poseidon and Zeus, Greek copper coins bear the figures of 
Dionysos and some unidentified deities. Athena (also called 
Pallas), Demeter, Hekate and Nike are female deities. 


We now reproduce here a brief account of the Indo-Greek 
coinage from C.J. Brown's "The Coins of India." 


Foreign Influence 


It is needless to say that foreign influences gradually began 
to make themselves felt in the fabric and design of the purely 
native coins of the North-West. These influences gradually 
widened until the whole of Northern, Western and parts of Cent- 
ralIndia were affected. Through eight centuries, these foreign 
types were reproduced on the coins of those territories: and we 
can observe the gradual debasement of the original models as 
they become less and less intelligible to successive strikers, until 
they disappear in the general cataclasm that succeeded the terri- 
ble inroads of the Huns in the sixth century. In the secluded 
kingdom of Kashmir one type did indeed survive as late as the 
fifteenth century, a mere shadow of a shade, from which all form 
and feature had vanished. The coins included in this chapter 


are those of the invaders who brought about this important 
change. l 


Buta further and a greater importance attaches to them. 
Since the important discovery, in 1824, by Cononel Tod, that 
Greek coins had once been struck in India, the names of thirty- 
three Greek and twenty-six’ Indo-Scythian or Saka and Indo- 
Parthian or Pahlava Princes, ruling territories round the Indian 
frontier, have gradually been recovered from coin legends, and 
not more than half-a-dozen of these are known from as sour- 
ces. Even the names of the later Kusana kings were first deciphe- 
red from their coins, Thus coins alone have been responsible for 
the recovery of a whole period of Indian ‘history, 


Probably no class of I 


: ndian coins has attracted 


more patient examination than these, 


1 Many more n 
` ames have been a : 
dded since C.J. Brown wrote this note. 
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which mark the first intermingling of Eastern and Western cul- 
ture in India; yet. as the relationship of the different kings and 
dynasties who minted them, their dates, and the territories over 
which they ruled are still largely matters of conjecture, it will be 
well to sketch in outline the probable course which events took in 
Northern India and the adjacent countries from the time of 
Alexander to the first century of our era, 


Alexander’s Victory aud Retreat 


In October, 326 B.C., Alexander began his retreat from the 
Punjab. Tocommemorate his victories hestruck a medal; about 
the same time an Indian prince, Sophytes (Saubhuti) struck a 
silver coin in the Greek style : with these two exceptions scarcely 
a mark or lasting trace of his invasion remaired. Eleven years 
after Alexander's death, his general, Seleucos, founded the Seleucid 
kingdom of Syria, Between the years 250-248 B.C. two of the 
Chief Syrian provinces revolted and became independent kingdoms, 
Bactria under Diodotus and Parthia under Arsakes, both events 
fraught with important consequences for India and her coinage. 
The fourth Bactrian king, Demetrius (c. 190-150 B.C.) son of 
Euthydemus, as the Mauryan Empire fell into decay, was able to 
extend his kingdom as far as the Punjab, and assumed the title of 
"King of the Indians". But about the same time he was coníron- 
ted with a rival, Eukratides (c. 175-155 B.C.), who deprived him 
of his Bactrian dominions, and even of portion of Gandhara (the 
present districts of Pe shawar and Rawalpindi). Henceforward 
there were two rival Greek dynasties, the house of Eukratides, 
including the princes Heliocles, Antialcidas and Hermaeus, ruling 
in Kabul, Kandhar and Gandhara, and the house of Euthydemus, 
of whom the principal rulers were Apollodotus. Menander, Strato 
I, Zoilus and Hippostratus, in East Gandhara and the Punjab. 
Pantaleon, Agathocles and Antimachus, of the latter family, 
appear to have been petty princes ruling north of Kabul 
(c.155-140 B.CJ. and there, must have been similar small 
principalities elsewhere, whose rulers were contemporary, About 

the year 135 B.C. Heliocles, the last king of Bactria, was driven 
Meu 
1. The sole example known is in the British Museum (its figure is given in 
Vincent Smith's Oxford History of India, 1920, p. 63 ) 
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out of that country by a Scythian tribe, the Sakas, and fixed the 
headquarters of his rule at Kabul, and her/his descendants con- 
tinued to reign till some time after 40 B.C. when the last of them, 
Hermaios. was driven out by the Pahlavas. ` Meanwhile, in about 
the yeir 126 B.C., the Sakas, pressed in their turn by another 
nomadic tribe from Central Asia, the Yueh-chi. were driven out 
of Bactria, and invaded India by way of Ariana (Herat) and 
Drangiana (Seistan). fixing their headquarters in Sind (Sakadvipa). 
Moving thence up the Indus valley, about the year 75 B.C., their 
. chief, Maues, captured Puskalavati (Peshawar), and thus drove a 
` wedge in between the dominions of the two Greek houses. His 
successor, Azes I, the possible founder of the Vikrama era in 58 
^ B.C., finally crushed the house of Euthydemos, in the person of 
Hippostratus, in the Eastern Punjab, some time after 40 B.C. 
. Closely related to the Sakas were the Pahlavas, The earlier 
Pahlava princes, Vonones, Spalahores, and Spalirises ruled in 
Drangiana and Arachosia (Kaudhar), whence, as already related, 
» they overran Kabul. Later on. in the first century A.D., probably 
, through a family alliance, they succeeded the Sakas in northern 
India and we find the great king Gondopharnes (A.D. 19-45) 
ruling in Taxila. Associated with the Saka and Pahlava kings 
were a number of military governors, such as Aspavarma and 
Sasas, whose names appear on coins with those of their suzerains. 
Other rulers like Miaos are more difficult to place. 


I. Coins of the Indo-Greeks 


‘The splendid series of protrait coins of the Greek kings of 
Bactria does not come within the scope of this work : their gold 
and silver pieces, struck on .the Attic standard, were never 


1, On the Attic standard, adopted by Alexander, the Seleucid and Bactrian 
kings, the drachm weighed 67.5 grains ; on the Persian standard, adop- 
ted by the Indo-Greeks (and hence in some works called the Indian 
standard), it weighed 88 grains but their coins rarely reach the full 
weight. Mr. Whitehead, in a recent monograh, "The Pre-Muhamma- 
dan Coinage of North-Western India" (Numismatic Notes and Mono- 
graphs, No. 13. The Amercian Numismatic Society, New York, 1922) 
calls the two silver denominations of the Indo-Greek dischi and 
tetradrachms, thus supposing a separate Indian standard, Brown has 
retained the hitherto accepted nomenclature, Gebuer and didra- 


chms for convenience of 
J reference to standard work 
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current in India proper, where they are tarely found. and they 
really belong to the history of Greek coinage. Nevertheless they 
are of the utmost importance for our subject, for in following 
these models the Indo-Greek kings introduced Greek types, and 
among them the portrait head, into the Indian coinage, and 
their example was followed for eight centuries. This word 
“type” needs some definition. Originally it meant the particular 
mark of authority on a coin as distinct from other marks, but it 
has come to imply a distinguishing device more or less artistic 
in character. Such devices appear on all Greek and Roman 
coins. 


Demetrius was the first Bactrian king to strike square 
copper coins of the Indian type, with a legend in Greek on the 
obverse, and in Kharosthi on the reverse. His rival, Eucratides. 
struck these bilingual square copper pieces in greater abundance, 
as well as a very rare silver coin with inscriptions in both lan- 
guages. The Gandhara copper coinage of Agathocles and Panta- 
leon has already been alluded to. After the removal of the seat 
of government to territory south of the Hindukush, we find the 
coinage undergoing a radical change. The rare gold staters and 
the splendid tetradrachms of Bactria disappear. The silver coins 
of the Indo-Greeks, as these later princes may conveniently be 
called, are the didrachm and the hemidracham. With the Phi- 
loxenos they are all round, are struck to the Persian (or Indian) 
standard, and all have inscriptions in both Greek and Kharosthi 
characters. Copper coins square forthe most part are very 
numerous. The devices are almost entirely Greek, and must 
have been engraved by Greeks, or Indians trained in the Greek 
traditions, yet "the engravers...were no slavish copyists of Wes- 
tern models, but were giving free and spontaneous expression to 

their own ideas.” On the reverse is ordinarily to be found some 
god or goddess. Heracles, Zeus, Pallas, or some symbol of their 
worship ; the two "piloi" (caps) of the Dioskouroi are of frequent 
occurrence. A notable square copper coin of Eucratides has the 
figure of a seated Zeus, accompanied by the legend in Kharosthi,” 
The city deity of Kapisi, “suggesting that others of these deities 
may stand as the patrons of cities! Other reverse devices are 


emu 
1. Marshal: Guide to Taxila, p. 27. 
2. For other city types see Camb. History of India. Vol. I, p. 557 sq. 
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tripod, a king on horse back, and various animals, including the 
specially Indian elephant and humped bull The portraits on 
the obverse, especially on the fine didrachms, are realistic and 
boldly drawn, and show us clearly what manner of men these 
early Europeans rulers in India were. On most of these coins and 
those of the Saka rulers are found a great variety of monograms 
formed of Greek letters, but the significance of these has never 
been satisfactorily explained. From a study of monograms and 
types, and particularly from observing the gradual debasement 
in style which takes place, experts have been able to arrange 
these kings in chronological order. Such tests are sometimes, 
however, delusive ; the king, Zoilus, for example, minted two 
types of hemidrachm, one in comparatively fine style. the other 
very deba:ed. 


Important Bactriau Kings and their Coinage 


The extreme rarity of the money of a few kings like 
Apollophanes, Polyxenus and Theophilus, leads us to suppose that 
they were pretenders. The most important kings, judging from 
the large number of their coin-types, were (i) Antialcidas, 
king of Taxila. circ. 155-130 B.C., (3) Apollodotus, (iii) Menan- 
der,and (iv) Strato I. Antialcidas appears on one of his 
numerous silver types wearing the striking flat cap, called 
“kausia” Apollodotus' coinage is remarkable for the large 
variety of its copper types. Particularly noticeable are the large 
round pieces which he introduced. Menander's coins are found 
all over Northern India in great quantities, and his didrachms, 
with three distinct styles of portrait, are the finest of the series. 
The heads of two queens, Agathocleia and Kalliope, are found 
conjoined, the former with that of her son, Strato I, the latter 
with that of her husband, Hermaios, on a few rare coins. The 
debasement which set in Strato's reign in the Eastern King- 
dom, and is evidenced not only in the poorness of design but 
even in the striking of coins in lead, reached even a lower point 
in the coinage of Hermaios. On one type of copper, with the 
head of Hermaios on the obverse, the name of Kujala Kadphises, 
the Kusana, appears on the reverse. 


Now I shall give in brief a description of some of the Indo- 
Bactrian Coins. As a model, I have chosen a set given by 
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Dr. A.S. Altekar in one of his papers The coins which are 
described in this paper belong to the collection of K.R. Coach- 
man of Bombay. purchased from a Pathan who was a dealer 
of herbs and who had collected them in the North West Frontier 
Province (as it was then called). Of the thirteen pieces of 
silver, one is arather inferior and very late Asiatic imitation 
of Athenian tetradrachms. It hason the obverse the head of 
Athena to right, wearing helmet adorned with olive leaves ; the 
reverse shows owl to right with crescent and olive spray behind 
and the legend AGE in front. Out of the remaining twelve coins, 
two are of Menander and Antialidas each, three of Philoxenus 
and on one each of Demetrius, Diomedes, Artemidorus, Amy- 
ntas and Hermaius and Callioppe with conjugate bust. These 
coins are regarded by Altekar as rare and unique. They are in 
any case quite representative for our purposes, 


Coin of Demetrius 


Metal, silver; size 1.25" in diam. ; weight, 251 grains. 


Obverse : bust of the king facing right with elephant's scalp 
on the head. 


Reverse: Heracles. standing facing, crowning himself with 
right hand and holding club in the left from which 
lion's skin is hanging down. Then there is legend and 


monogram in Greek letters, 


The coin is a fine example of Greek art in India and gives us a 
younger face of the king in the tetradrachm size. 


Coin of Menander 


Menander issued a very large number of interesting types» 
among which several lower animals like the lion, ox and owl are 
prominent. The coins with owl reverse are rather rare. The 
British Museum Catalogue illustrates one owl reverse coin, but 
it is a copper piece, square in size. Cunningham possessed a 
copper piece, square in size- Cunningham possessed a hemid- 
rachm of Menander with owl on reverse. Major-General 


ee —Ə 
l Journ, Num. Soc. of India, 8, 51-59 (1946). 
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H.L. Haughton possessed one such hemidrachm which he exhibit- 
ed at a meeting of the Royal Numismatic Society, London on 
May 18, 1944, This collection of Coachman. which Altekar has 
described, contains two coins of Menander with owl on the 
reverse; one of these is a didrachm and the other a hemi- 
drachm. 


Didrachm : 

Metal,silver ; size : diameter 0.9" ; weight 146 grains. 

Obverse : Helmeted bust of the king to right; legend, in 
Greek letters. 


Reverse: Owl facing, perched on a branch; Kharosthi 
legend and running continuously, Maharajasa tratarasa 
Minadrasa, Monogram. 


Weights of other Menander didrachms, as recorded, are135 to 145 
grains ; in some cases, 149 and 149.5 grains also. 


Hemidrachm with owl reverse : 

Metal, silver ; size 0'6" in diam ; weight 34 grains 

Obverse : Bust of the king to the right with helmet having 
a loop in its edge ; continuous legend in Greek scri pt. 


Reverse : Owl facing, perched on a branch ; legend in Kha- 
rosthi script, running continuously: Maharajasa tra- 
tarasa Minandrasa, Monogram the same as on did- 
rachms. 


Protruding points, that can be seen in the circular edge of this 


coin, is a peculiarity that it shares with many other hemidrachms 
of this ruler. 


Coin of Antialcidas 


It is a didrachm with Zeus and elephant. 
Metal, silver ; size 1” in diam. ; weight 145.5 grains. 


Obverse : Diademed bust of the king to right: legend in 
Greek characters, 
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Reverse : Elephant walking to left, trunk at salute and Nike 
carrying garland on its head; bell round its neck ; Zeus 
aureate facing and walking by its side. Monogram, 
Kharosthi legend, Maharajasa jayadharasa above, and 
Antialicidasa below. 


There is a second didrachm also of the Same size and weight. On 
the obverse we have diademed bust of the king to left thrusting 
javelin ; legend just as on the above one. On the reverse, we 
have almost the same as on the above One, but with truncated 


letters (mahara). 


The features of the king on these coins show half-worried 
expression (as has been on coins found elsewhere also). The 
Javelin-thrusting type of Antialcidas with Zeus and elephant on 
the reverse has been regarded by Altekar in a sense unique. On 
both the didrachms, rays can be clearly seen emanating from the 
head of Zeus. The type of Zeus walking by the side of an ele- 
phant having Nike on its head is quite a novel one. It 
offers an occular proof of how the Greeks had identified the deity, 
which was the genius presiding over the Pi-lo-sho-lo mountain at 
Kapisi with their Zeus, residing high in heaven. The name of the 
hill meant one, solid as elephant. and there are some rare coins 
from Kapisi, where Zeus is shown seated on the throne with the 
background of a mountain and elephant. 


Coin of Philoxenus 


The collection contains a rare didrachm of Philoxenus, his 
didrachms not being common, The coin of this collection belongs 


to the diademed bust type. 
Metal, silver ; size, 0.95" in diam. ; weight 145.5 grains. 
Obverse : diademed bust of the king to right. A legend in 
Greek characters. 


Reverse : King helmeted and diademed on a prancing horse 
toright. Monogram legend in Kharosthi Maharajasa 


jayadharas ; below Philasinas. 
There is another coin of Javelin-thrusting type. 


Metal silver ; size 1" : weight 146.5 grains. 
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Obverse : Helmeted bust of the king facing left and thrust- 
ing javelin ; one end of the diadem tucked up above the 
javelin and the other hanging down on the shoulder ; a 
loop in the edge of the helmet. Legend in Greek 


letters. 


Reverse : Diademed and helmeted king on a horse prancing 
to right ; legend in Kharosthi, Maharajasa jayadharasa; 
below Philasinasa. Only one Greek monogram. 


Coin of Artemidorus 


Metal, silver ; size 1.05” in diam. ; weight 147 grains. 
Obverse : Helmeted bust of the king to the right; legend. 
in Greek letters. 


Reverse : Artemis facing right. shooting arrow ; monogram; 
Maharajas apadihatasa in Kharosthi alphabets ; below 
Artemidorasa. 


The other didrachms of this ruler published so far are of lower 
weights (128 grains). The piece may thus not be genuine, since 
the standard weight of the didrachms is 152, Alteker, however, 
thinks this piece may well be genuine. 


Coin of Diomedes 


Metal. silver ; size 0.95" ; weight 150 grains. 


Obverse : Helmeted bust of the king to the right, helmet 
having a loop on its edge and the ears and horns of the 
bull upon it. Legend in Greek letters. 


Reverse : Legend in Kharosthi, Maharajasa tratarasa Diya- 
midasa. Dioscuri charging on horse back ; monogram. 


The helmeted bust type of this king is so far known only in the 
hemidrachm type ; this according to Altekar is the first didrachm 
to be published with the helmeted bust. The head of the second 
Dioscuri on the present coin is jammed between the heads of the 


two horses ; this peculiarity is also observed on a drachm of 
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Coin of Amyntas 


Metal, silver ; size, I" in diam. ; weight 147 grains. 

Obverse : Helmeted bust of the king to right, thrusting 
Javelin ; bull's ears and horns on the helmet : legend in 
Greek. 


Reverse : Zeus seated on throne with rays radiating from 
head and holding Athena in the outstretched hand ; 
legend in Kharosthi, Maharajasa jayadharasa, below 
Amitasa. 


A didrachm of this type was first published by Whitehead 
(Num. Chr. 1923). Onthisdidrachm, Zeus on the reverse is 
carrying in his outstretched hand not Nike as is usually the case, 
but Athena carrying Zeus' aegis in her left hand. 


Almost all the known facts of this ruler emphasize the pro- 
minence of his nose, in some cases in the cartoonists manner: 
here in this coin, such is not the case. The edge of the javelin 
should have been lower than what is shown. This casts some 
doubts about this coin. 


Coin of Hermaeus and Calliope : Conjugate Type 


Metal, silver ; size 0.9" in diam., weight 145 grains. 
Obverse : Conjugate busts of Hermaeus and Callioppe to 
right ; legend in Greek letters. 


Reverse: King on prancing horse to right, in full war pano- 
ply ; spear on one side of the horse and bow in the 
bow case on the other ; legend in Kharosthi : Mahara- 
jasa tratarasa Heramayas ; Caliyapaya ; Monogram. 


Two didrachms of this type were first discovered in the Kabul 
valley find, and illustrated by Whitehead (Num. Chr, 1923). The 
faces of the king and the queen on this coin resemble those on 
the larger of the two didrachms published by Whitehead, A 
glance at the features of the queen and king as seen on the two 
coins published by Whitehead shows that the art of portraiture 


had declined considerably. 
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References on Coinage of Greek Rulers 


Indo-Greeks. The Sakas and the Pahlavas. 


Altekar, A.S. 
Some rare and interesting Indo-Bactrian and Indo-Scythian 
coins. Journ. Numis. Soc. India 6, 11-13(1944) 
Describes coins of Eukratides, Holiokles Heunaeus 
and Asilizes. 
Altekar, A.S. 
Some rare Indo-Bactrian coins. Journ. Numis. Soc. India 
8, 51-59(1946) 


Describes rare & unique silver coins of Menander. 
Antialidas, Philoxenus, Demetrius, Diomedes, Artcmi- 
dorus, Amyntas. Hermaius & Callioppi. 


Altekar, A.S. 


Some rare and interesting Indo-Bactrian coins. Journ. 
. Numis. Soc, India. 9, 16-23(1947) 


Describes eight rare coins of Epander, Plato, Arche- 
bios, Strate I, Euthydemus II, Philoxenus. 
Cunningham, A. 


Coins of Alexander's successors in the East, the Greeks, & 
Indo Scythians, pt. I London. 1869. 


The Greeks of Bactriana, Ariana & India have been 
dealt with. 


Cunningham, A. 
LaterIndo-Scythiana. Varanasi, Indological Book House. 1962. 


This Book contains chapters on 'Scytho-Sassanians, Little 


Kushans, White Huna, and valuable numismatic material 
concerning them. : 
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Gardner, Percy 
Coins of the Greek & Scythic kings of Bacttria and India in 
the British Museum. London, British Museum 1886. 
"The present volume contains all the coins which 
were issued by the Greek & Scythic kings who ruled in 
India and the neighbourjng lands between the time of 
Alexander the great and the third Century A.D." 


Jenkins, G.K. & Narain, A.K, 
Coin types of the Saka-Pahlava kings of India. Varanasi, 
Journ. Numis. Soc. India II, 47(1957) 
"Lists the coins types of all the kings and the Satraps 


of the Saka and Pahlava dynasties in India who ruled 
from the Ist century B.C. to 4th century A.D. 2. 


Jenkins, G.K. 
Greek and Greeco-Indian coins from the Haughton collec- 
tion. Brit. Mus. quart. 21, 70-73(1957-59) 


Describes inter alia two gold coins of seleucids and 
one of the Kushans and silver coins of the Bactrian 
Kings belonging to Haughton collection in the British 
Museum. 


Jenkins, G.K, 
Indo-Scythic mints., Journ. Numis. Soc. India, 17, 1-26 
(1955). 

Suggests three main mints one each at Arachesia, 
Pushkalavati and Taxila. 

Lahiri, A.N. 
Corpus of Indo-Greek coins. Calcutta, Poddar Publication. 
1965. 

Narain, A.K. 
Appollodotus and his coins. Journ. Numis. Soc. India 19, 
121-134(1957) 


Examines the theory of the existence of two kings of 
the name of Appollodotus, and concludes that only one 
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king of this name existed and he was one of the later 
kings of the Indo-Greeks. 


Narain, A.K. 
Coin types of the Indo-Greek kings. Bombay, Journ. Soc. 
India, 37 (1965.) 
“This small monograph lists the coin-types of the 
Indo-Greek kings of Afghanistan and India". 
Narain, A.K. 
Remarkable discovery of some Indo-Greek victory medal- 
lions. Journ Numis. Soc, India, 15, 213(1353) 


Describes two silver coins of unusual size of Amyn- 
tas Nikator. 


Narain, A.K. 


_ Some rare coins of the Indo-Bactrians.. Journ. Numis. Soc. 
India. 2, 100-103(1949). 


Describes a Tetradrachm of Demetrius I Hemidra- 
chm of Heliokles and a Didrachm of Diomides. 


Simonetta. A. 


An essay on the so-called "Indo-Greeb Coinage. East and 
west 8, 44-46(1957). 


On the coinage of the Greek, Saka and Parthian 
rulers of East Iran and North West India. Analyses the 
evidence of monograph to reconstruct the chronologic 
sequence of the kings and the identification of various 
mints. 


Trivedi, H.V, 


Some interesting Indo-Bactrican coins. Journ. Numis. Soc. 
India, 13, 78-91(1951) 


.. . . 
Describes some important & rare coins from Shri 
N.R. Advane's collection. 


Whitechead, R.B, 


Catalogue of coins in the Panjab Museum, Lahore Vol. I. 
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This standard work covers the coinage of the Greek 
kings of Bactria & India, the Indo-Scythic and Indo 
Parthian dynasties, and the Great Kushans upto Vasu 
Deva. 


Whitechead, RR 


Commentary on rare and unique coins. In Taxila by Sire 
John Marshall. Cambridge, the University Press, 2. 830-842 
(1951). 


“This commentary is mainly concerned with the 
cross-section of Taxila called Sirkap". The commen- 
tary is preceded by description of rare and unique coins 
other than punch-marked, found at Taxila between 
1922 and 1934 at Pp. 795-829. 
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CHAPTER VII 


l 
COINAGE OF SAKAS, PAHLAVAS AND 
THE WESTERN KSATRAPAS 


We are reproducing here in this chapter the material from 
C.J. Brown’s book on Ancient Indian Coins. After the conquest 
. of Bactria by Sakas in 135 B.C.» there was a good of deal inter- 
course. sometimes of a friendly, sometimes of a hostile character, 
between them and the Parthians, who occupied the neighbouring 
territory. This may account for the Parthian influence which 
appears in certain features on the coins of the Sakas, particularly 
in the title Basileós Basileón, “King of Kings", which all these 
kings, following the example of the Arsacid dynasty, inscribed on 
the obverse of their coins. 


Coins of Maues 


Maues, whose coins are found only in the Panjab, was the 
first king of what may be called the Azes group of princes. His 
silver is not plentiful ; the finest type is that with a “biga” (also 
known as bagghi) (two-horsed chariot) on the obverse, and to 
this type belongs asquare hemidrachm, the only square Saka 
silver coin known. His commonest copper coins, with an 
elephant's head on the obverse and a “caduceus” (staff of the god 
Hermes) on the reverse are imitated from a round copper coin 
of Demetrios. On another copper square coin of Maues, the 
king is represented on horse back. This striking device is 
characteristic both of the Saka and Pahlava coinage ; it first 
appears ina slightly different form on coins of the Indo-Greek 
Hippostratos ; the Gupta kings adopted it for their “horseman” 
type, and it reappears in Mediaeval India on the coins of numerous 


Hindu kingdom, and was even employed by Muhammadan 
invaders until the fourteenth century. 


124 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


SAKAS, PAHLAVAS AND KSATRAPAS I25 


Coins of Azes I and Azilises 


Silver coins of Azes I and Azilises, especially of the former. 
are abundant. As on Maues’ coinage, Greek gods and goddesses, 
Zeus, Herakles, Pallas and Poseidon, appear on both silver and 
ccpper of these two kings, but now for the first time an Indian 
goddess. Laksmi, is introduced. A favourite device on the silver 
of Azilises is the Dioskouroi. His copper coins are all square, 
whereas Azes’ commonest type is a large round coin witha bull 
on the observe and a lion on the reverse unquestionable copied 
from the large round coins of Apollodotos; for some of Azes 
I's coins are restruck on those of Apollodotos and Hippostratos. 
Another copper coin shows the king Azes sitting cross-legged in 
the Indian fashion. On the reverse of another copper coin, of 
the common “king on horseback” type, appears the name of the 
Indian general, Aspavarma. which is also found on some coins of 
the Pahlava Gondopharnes: this isa most important piece of 
evidence, as it shows a connection between the two dynasties. 
The earlier Pahlava king. which we may call the Vonones group, 
were evidently far less powerful than the Saka rulers; their coins 
are scarcer, didrachms particularly so, and are found only West 
of the Indus valley,S On no coins has the name of Vonones been 
found alone, butalways associated either with Spalahores, his 
brother, or his nephew. Spalagadames ; the names of the two latter 
are conjoined on another coin. A fourth prince, Spalirises, 
strikes coins of his own and also in conjunction with Azes II? 
All the silver coins of this group are of the usual "king on horse- 
back" type ; their copper coins are with one exception square. 


Like the Indo-Greek, the Sakas use Greek for the obverse 
and Kharosthi for the reverse legend. 


Coins of Gondophares 


The most important -of the later Pahlava kings was 
Gondophares, or Gondopharnes, famous asthe King of India 
mentioned in the traditional stories connected with the Apostle 
St. Thomas. In the British Museum there is a silver coin of his 


l. They are also represented on horse back as on Eukratides' coins. 
2. This eoin seems to provide the family link between the Sakas and Pahla- 
vas 
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struck in the pure Parthian style; but the rest of his didrachms— 
no smaller coins are known—are of billon. Several types of these 
are known, but all have the usual “king on horseback” obverse. 
On the reverse of one type the god Siva appears. His copper 
coins, all of them round, have a'bust of the king in the Parthian 
style, with either a figure of Nike or Pallas on the reverse. The 
coins of his successors or contemporaries, Abdagases, Orthagnes 
and Pakores, closely follow in type those of Gondopharnes. 


Coins of Zeionises and other rulers 


Connected with these later Pahlavas are a few princes who 
cell themselves "Ksatrapas"—among these the most prominent is 
Zeionises, who minted some rather striking didrachms in pure 
silver. Hisnot uncommon copper coins imitate the bull and lion 
type of Azes. Lastly, there are a number of miscellaneous rulers, 
such as Miaos and Hyrcordes whose coins present features so 
heterogenous that it has been impossible hitherto to assign them 
ancestry, naticnality or even an approximate date. The most 
important of these is the “nameless king", whose superscription 
consists of the titles, "King of Kings, the great saviour’, written 
in Greek only. His coins, all copper, are well struck, especially 
the commonest type, which shows a diademed head of the king on 
the observe and a horseman on the reverse, Onall appears his 
special symbol, a three-pronged fork.— 


Coins of Western Ksatraps. 


The coinage of the Indo-Greek kings made a deep impression 
upon their successors and neighbours, just as the coinage of Bactria 
had impressed the conquering Sakas, who copied it extensively in that 
country. The crude coins of Miaos (or Heraos) and of Sapeleizes, 
two very obscure rulers, are evidently modelled on the issues of 
Heliokles and Eukratides. Saka princes, like Maues, as we have 
seen, while adopting many Greek features, employed a character- 
istic coinage of their own. On the other hand, we find Rajuvula, 
one of the Saka satraps who replaced the Hindu kings of Mathura 
in the first century A.D., slavishly copyin g the billon hemidrachms 
of Strato II.  Nahapana, a great Saka conqueror who 
founded a kingdom in the Western Ghats at about the same 
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period, also reproduced the Greek hemidrachm as did the Andhra 
king, Sri Yajña Gotamiputra. Another Saka chieftain, Castana. 
about A.D. 115, founded a kingdom in Malwa, striking hemidrachms 
like those of Nahapana onthe Greek model, and resembling most 
nearly the coins of Apollodotos. The coins of both these princes 
preserve the remains of Greek characters on the obverse. and on 
the reverse are inscriptions in both Nagari (a script which succee- 
ded Brahmi) and Kharosthi, but after the death of Castana the 
Kharosthi inscription disappears. His successors, known as the 
Western Satrap:. extended his dominions by conquests from the 
Andhras until they embraced all the flourishing ports on the 
west coast with their valuable sea-borne trade. Their 
hemidrachms are found in great abundance throughout Western 
India : on the reverse of all appears the Buddhist Caitya copied 
from the Andhra coinage; the portraits on the obverse are 
distinctly Scythian in appearance. These coins are of special 
historical importance; for in the reign of the fifth Strap, 
Jivadamana, dates in the so-called Saka era, (which started in A.D. 
78) recording the year of issue, were added to the inscription ; 
and these are of the greatest service in helping to date events 
here and elsewhere in India down to the year A D. 395, when the 
Guptas conquered the country, and the long and monotonous 
series of Western Satrap coins came toanend. The Guptas in 
their turn struck silver of the same type; and these degenerate 
descendants of the Greek hemidrachm had a further lease of life; 
when imported by the Guptas from their western t» their central 
dominions, they were alopted by several minor dynasties, in- 


cluding the Maukharis. 

Imitation of both Greek and Saka models in noticeable in 
the coins of the Hindu state of Odumbara, the modern Pathankot; 
both these and the earlier silver coins of the Kunindas, who 
occupied hilly districts near the river Sutlaj, have legends in 
Brahmi and Kharosthi; both may be assigned to the first century 


B.C. 
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Banerjee, J.N. 
Reading of dates on some Western Kstrapa coins. Journ. 
Numis. Soc: India 10, 132-133(1948) 

Gupta, P.L. 


A list of the hoards of silver coinsof the Western Ksatrapas. 
Journ. Numis, Soc. India 18, 220-221(1956) 


Pandya, ^.V. 


Ksatrapa coins from  Virol-Sojitra. Gujarat. J. Guj. Res. 
Soc. 23, 279-282(1961). 


Describes 53 Ksatrapa silver coins. 
Trivedi, H.V. j 


Notes on some Western Ksatrapa coins, Journ. Numis. Soc. 
India 17, 89-98(1955) 


Trivedi, ELV. 


Some new light on the history of the Western Ksatrapas. 
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CHAPTER VIII 


COINS OF THE KUSANA KINGS 


In this chapter, we include the primary observations of 
Cunningham, followed by the recent findings of Mac Dowall 
and Goebl. We are indebted to them for the copious reproduc- 
tion here. 


The Yueh-chi, who drove the Sakas out of Bactria about 

the year 126 B.C., were destined to create. "one of the 
greatest empires of ancient India". At some date after A.D. 
25. one of the five tribes of which they were composed, the 
_Kusanas, became supreme, and under the leadership of the 
head ofthat tribe, Kujula Kadphises, they passed south of 
the Hindukush, and overwhelmed the Pahlavas, then ruling 
in the Kabul valley. The deposition of Pacores, successor of 
‘Gondopharnes to the Pahlava Kingdon of Taxila, must have 
taken place between the years A.D. 45, and A.D. 64. and 
was effected by Vima Kadphises, the second Kusana king, 
Henceforward there is less confusion of dynasties. We know 
the names and the chronological order of these powerful 
Kusana princes,—xujula Kadphises, Vima Kadphises, Kaniska, 
Huviska. Vasudeva ; the names of the three last are even 
recorded in several inscriptions. It seems to be now generally 
accepted that Kaniska was the founder of the so-called Saka 
era, and that consequently his reign started in A.D. 78. The 
chief remaining difficulty isthe attribution of certain copper 
coins bearing the title Kujula Kadaphes (Kharosthi-Kuyula 

Kaphasa); this must remain for the present unsettled. 

The commoner type of these Kadaphes coins deserves 
special attention; for the head on the obverse is directly copied 


1. Camb. History of India, Vol. I, p. 583. Gobl in a recent paper bas shown 
that Kaniska cannot be before 128 A.D, 
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from the coins of one of the earlier Roman Emperors, probably 
Augustus, and bears evidence to that Roman influence which 
isso marked in the gold coinage of the Kusanas, and which 
ispartly traceable to the intercourse between the Yueh-chi 
and the Roman Empire before their invasion of India, an 
intercourse which resulted in Kusana ambassadors being 
actually sent to the court of Augustus, But the plentiful issues 
in gold of Vima Kadphises and his two successors, all struck 
on the same standard as the Roman aureus, are due also to 
other causes. Exports from India to different provinces of the 
Roman Empire, carried by sea from the south, and by the 
overland routes in the north, were paid for in Roman gold ; 
and the aureus had, like the English sovereign in more recent 
times, at this period acquired that status as a current coin in 
“India, which it already possessed in those parts of Asia more 
directly under the influence of the imperial power. It was only 
‘natural that these Kusina invaders. should seek to win 
acceptance for their new gold currency by placing ition an 
equality, with the popular Roman gold. There was, 
moreover at this time a world shortage of silver: not only do 
we find the Pahlava kings striking didrachms in debased silver, 
but the silver denarius itself was, during the early empire, 
being reduced in weight and fineness. This accounts for the 
‘disappearance of silver and the important place of gold in 
the Kusana coinage, and is probably also partly the reason why 
the Western Satraps struck only small hemidrachms, and these 
often in inferior silver. E 


Coins of Kujula Kadphises 


The coins of Kujula Kadphises are all of copper. Those 
.which he struck in the style of Hermaeus have the head of 
Greek king onthe obverse, and he used the same type after 
the name of Hermaeus had disappeared from the inscriptions: 
both these types were current in the Kabul province. Another 
type, akin to the Saka coins, has a bull on the obverse and a 
- Bactrian camel on the reverse, In one of his inscriptions, for 
which like his successor he uses both Greek and Kharosthi, he 
_is styled “The Great king, king of kings, the Son of Heaven”. 


Coins of Vima Kadphises 
The gold of Vima Kadphises (c. A. D. 45-78) was struck 
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in three denominations, the double stater, the stater or 
dinar, asthe Kugapas called it (=the Roman aureus of 124 
grains weight), and the quarter-stater. On the obverse of 
these appears either the king'shead or bust, or the king seated cross- 
legged on a couch, or, as ona rarestater in the British Museum, 
sitting in a two-horsed chariot. On the copper coins, which 
are Of three sizes, the king is almost invariably standing. with 
his right hand placing an offering upon a small altar at his 
side. The portrait of the king is most realistic, though hardly 
flattering—a corpulent figure witha long heavy face and a large 
nose, he appears wearing the long Kusana cloak and tall “Gilgit” 
boots, on his head a conical hat with streamers, Vima 
Kadphises must have been a zealous convert to the worship of 
the Hindu god Siva, for the god or his emblem, the trident 
battle-axe, is the invariable device on this king's copper coins 
indicates a relationship between him and the so-called 
“nameless king” mentioned in the previous chapter, whose 
coins bear the same legend. 


Coins of Kaniska and Huviska 


Kaniska, the real founder of the great Kusina empire, 
which stretched from Kabul? to the banks of the Ganga, may 
have belonged to another branch of the Yueh-chi, he was not, 
atany rate,nearly related to Vima Kadphises, whose coins are 
distinct in many respects from those of Kaniska and his 
successors. One marked distinctions is the use of Greek legends 
only by these later kings. The Greek is often very debased, 
and the reason suggested for its employment isthat Khotanesem, 
the native tongue of the Kusimas, was first reduced to writing 
in the Greek character. Kaniska also introduced the Iranian 
title, Sionasao—“King of Kings"—in place of the Greek form 


1. Dinar is derived from the roman denarius, It affords an interesting example 
of the vicissitudes which so many coin names have experienced. 
The first letter of che same word (denarius) now signifies copper in 
English money. 

2. The province of Kabul must be reckoned Indian territory from the time 
of Cndragupta Maurya till the eleventh century. It was reunited 
to India by the Mughal Emperor Babur in the sixteenth century and 
lost again in the middle of the eighteenth century. 
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Basileos Basileon, On the reverse side of the extensive gold (full 
and quarter staters only) and copper coinage of Kaniska and 
Huviska is portrayed a whole’ pantheon of gods and goddesses ; 
among them are, the Greek gods, Helios, Herakles, Selene ; 
the Hindu god, Siva (Oesho on the coins); the Iranian 
deities, Athro, “Fire”, Oado, the wind god, Ardokhsho and 
Nana. and even the great Buddha himself, who had previously 
appeared on a copper coin of Kadaphes. The representation of 
this "mixed multitude" was probably intended to conciliate the 
religious scruples of thé numerous peoples included within the 
vast territory of the Kusapa Empire. A standing figure of the 
king appears on the obverse of Kaniska's gold staters, on the 
small quarter statersis a half or quarter length portrait. On 
Huviska's gold the standing figure never appears ; the portrait 
is either half length or merely the king's head ; on one coin the 
king is seated cross-legged; on another (exceedingly rare) he 
is riding an elephant. Vasudeva closely imitates Kaniska's 
standing figure type on his gold. 


Kaniska's copper coinage is of two types: one has the 
usual "standing king" obverse; and on the rarer second type 
the king is sitting on a throne. Huviska's copper is more varied; 
On the reverse, as on Kaniska's copper, there is alwaysone of the 
numerous deities; on theobverse the king is portrayed (i) riding 
on an elephant, or (ii) reclining on a couch, or (iii) seated cross- 
legged, or (jv) seated with arms raised. : : 


Coins of Vasudeva 


Kaniska had been a great patron of Buddhism. Vasudeva 
was evidently a convert to Hinduism and an ardent devotee of - 
Siva. On the reverses of his coins, the deity is almost invariably 
Siva accompanied by his bull, but there isarare copper 
piece on which the word “Vasu” in Brahmi occupies the 
obverse, and the special symbol of Vasudeva the reverse. About. 
half a dozen other symbols, which take the place of the mono- 
grams of the Indo-Greeks, appear on the coins of the Kusanas. 


Kugapas after Vasudeva 


pm the death of Vasudeva, in A.D. 220, the Kusana 
power declined, though the descendants. of Kaniska held, che 
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Kabul valley till A.D. 425, The coinsof these kings, principally 
of two classes, are degenerate copies of the gold coins of 
Kaniska and Vasudeva. One continues the standing-king type 
with the Siva and bull reverse :the second has the standing- 
king obverse, with the deity Ardokhsho, who was by this time 
identified with the Indian Laksmi, represented as sitting on 
a throne and holding acornucopia on the reverse. Certain 


Brahmi letters, now unintelligible, seem to have distinguished: 


the coins of successive rulers. It was this latter type, current 
throughout the Punjab, that the Gupta kings took as the 
model for their earliest coinage. In A.D. 425 a tribe of the 
Little Yueh-chi, under a chief named Kidara. replaced the great 
Kusana dynasty at Kabul; but they were driven out fifty years 
later by an inroad of the Ephthalities, or White Huns, and 
settled in the Chitral district and in Kashmir. There they 
struck coins in much alloyed gold and also in copper of this 
same standing-king and seated goddess type, and there it 
survived in a hardly recognizable form in the later coins, 
until the Muhammadans put an end to the Hindu kingdom 
in the fourteenth century. Certain kingdoms in the Punjab 
also copied the large copper coins of the Kusanas : the most 
striking of these minor coinages is that of the Yaudheyas, whose 
territory included the modern state of Bahawalpur. One type 
of their coins shows a female standing figure on the obverse, 
and a soldier with a Brahmi inscription on the reverse. The 
earliest coins of Nepal current from the fifth to the seventh 
century also show traces of Kusüpa influence. These large 
copper pieces give the names of at least four kings. Mananka 
Gunahka! Añ$uvarman and Jisnugupta. Various devices are 
used, among them the goddess seated cross-legged. The coins 
of Anguvarman, of the seventh century have a cow standing 
to the left on the obverse and a winged horse with the king's 


name on the reverse. 


The reigns of Kaniska and Huviska coincide with the 
most flourishing period of the great Gandhara school of Saka 
princes. Hellenistic influence is very strongly marked in 


1. Ithas been suggested with great probability that these are really 
compound words signifying "the mark or device of Mana, of Guna." 
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that art, and it may be interesting to consider here briefly. 
what contribution the coins make to the vexed question of 
the respective parts played by Greek and Indian ideals in ` 
moulding its character. A careful inspection of the successive 
coinages ofthe Indo-Greeks, the Sakas and the Kusanas will 
show that the strongest influences of pure Greek art had 
passed away before the reign of Kaniska. With the establish- 
ment of Greek rule south of the Hindu Kush, traces of the 
Indian|craftsman's hand begin to appear, As time goes on 
these become more apparent, until, in the Kusana period, the 
whole fabric of the coins, if not entirely Indian, is far more 
Oriental than Greek. That purely Indian influences were strongly 
at work is very evident in the cult of Siva as epxressed on the 
coins of Vima Kadphises and Vasudeva for instance; in the 
Buddhacoins of Kadaphes and Kaniska, and in the typical Indian . 
cross-legged attitude in which Kadphises II and Huviska are 

depicted ; and, after allis said, the art was produced in India 

and must have been largely if not entirely the work of Indian. 
craftsmen. Originality in art does not so much consist in 

evolving something which has never existed before, but rather 

inthe ability to absorb fresh ideas and transmute them into a 

new form, And thusit was in the time of Kaniska : Indian 

mysticism allowed itself to be clad in Greek beauty of 

form, Eastern feeling ran, as it were, into Western moulds to 

create this wonderful aftermath of Hellenic art, which left an. 
indelible mark upon every country of the Orient where the cult 

of the Buddha penetrated? 


Weight Standards of Gold and 1 Copper Coinage : 
Frequency Table Technique 


Recently, David W. Mac Dowall? contributed an interest- 
ing paper on the weight standards of the gold and copper coins 
of the Kusana dynasty from Vima Kadphises to Vasudeva. The 
gold and copper coins of the greater Kusanas were struck in a 
range of distinct denominations which formed a clear and logical 
monetary system. Although the fully developed Kusana coinage 


L For this description the authors are obliged to C.J, Brown's The Coins: 
of India.. 


2. Da 
vid W, Mac Dowall : Journ Numis. Soc. India, 22, 63-74 (1960). 
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contained many important and novel features introduced by 
Vima Kadphises, it seems to have been based, in part at least, onthe 
earlier patterns and models. The Kusana gold dinar has approxi- 
mately the same size and weight as the Roman gold aureus and 
the introduction of the denomination by Vima Kadphises may 
well have been suggested by the Roman gold coin; and the weight 
standard of the Kusana copper denominations is not unrelated to 
that of some of the earlier coinages of North West India and 
Bactria. Mac Dowall thus rightly says, a correct assessment of 
the metrology of the Kusana coinage is thus an essential prelimi- 
nary to any reexamination of the precise character of these asso- 
ciations and their chronological significance. 


The fully developed denominational system of Vima Kad- 
phises also did not survive unchanged. During the subsequent 
course of the Kusana dynasty, the economy seems to have suffered 
a certain degree of inflation. the real values of the various deno- 
minations in the monetary system seem to have been decreased. 
and as one would expect the gold coinage was increasingly de- 


. based and the copper denominations were progressively reduced 


in weight to keep pace with these economic developments, Some 
of these changes in the weight standard of coins which constituted 
the same denomination can give invaluable evidence for che chro- 


nological sequence of distinct issues. 


It may well be emphasized that there are important diffe- 
rences between the Roman and Kusana gold coinages in spite of 
the inspiration the gold dinar of Vira Kadphises had from the 
Roman aureus regarding its weight and size. Even at its institu- 
tion by Vima Kadphises, the Kusana dinar did not precisely copy 
the weight standard of the current Roman aureus, and in subse- 
quent issues, the Kusana authorities solved the economic difficul- 
ties facing their coinage in a very different way from the Roman 
emperors. for they maintained their dinar at a constant weight but 
in the course of time slightly debased the quality of gold, whereas 
the Romans maintained the quality of the aureus, but progressively 
reduced its weight. Mac Dowall says, that neither at the insti- 
tution of the Kusana gold dinar nor at any subsequent date, was 


-there any exact parity in weight between the Roman aureus and 


Kusana dinar. 
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++ Tn his studies, Mac Dowall adopted the-technique of: plott- ` 
ing the frequency tables of the weight of Kusana gold dinars, and 
comparable frequency table of the Roman gold aurei of the late 
‘Republican and early Imperial periods from the collection of the 
British Museum. His results are interesting to be quoted here. : 
When the weights of the Kusana gold dinars are plotted in 

frequency table, those of Vima Kadphises show a ‘point of con- 
centration at 7.9 and 8.0 grams and were clearly struck to a stan- 
dard of about 8'0 g. The dinar of Kaniska and Huviska show the 
same point of concentration at 7.9 and 8.0 g. and were clearly 
struck to the same weight’ standard. There are slightly more 
specimens of Vasudeva at 8.18. than of Kaniska and Huviska, but 
the point of concentration of Vasudeva still remains at 8'0 g., and 
there can be little doubt that he was maintaining the same stan- 
dard. These conclusions from Mac Dowall's frequency ¿table are 
virtually’ the same as those worked out by Kennedy! from the 
average weights of well preserved Kusana gold coins. 

i : : TABLE 8.1 

The Weights of Kusana Gold Dinars 

(The number indicates the frequency) 
Vima Kad- 
phises 


Grams Kaniska | Huviska Vasudeva 


a 


8.3 

8.2 : one 
8.1 one ' | .| three | six 
8.0 earen forty-six | seven 
79 twenty-one Seventy eN four 
7.8 three seventeen | one 
7.7 two — |three one 
7.6 one one 

75 

7.4 


E? T 
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TABLE 8.2 


Frequency: The weights of Roman aurei 
(The number indicates the frequency) 


Grams (45-44 B.C.43.37 B.C. 36-27 B.C.|27-19 B.C|19-12 B.C. 


8.3 
8.2 two one 
8.1 six fifteen two 

. 80 five fifteen one three 
7.9 one two four four 
7.8 two one 
7.7 two 
7.6 
7.5 
7.4 


Table (Contd.) 


x 15-2 B.C} 2 B.C. | Tiberius | Gaius | Claud; 
Grams In Gaul ¿ea 14 |A.D. Zi A.D. 37-41 AD 
"a IEC 


8.3 

82 

8.1 

8.0 one one 

7.9 eleven two eight one three 

78 eight five thirteen | four thizty-six 
7.7 eleven seventeen | sixty-six 


[contd, 
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contd.] end) AAA 
1 6 
SP twenty- 
ae seven 
“75 three seven 
7.4 two 
73 
— rna Table ee 
Gram: p em. Zem a PS 
8.3 
8.2 
8.1 
__ 5.0 
79 
zi 7.8 seven ` five 
v) twenty-six eight 
76 | thirty-one| eleven: 
75 nine two six 
7.4 fifteen | fourteen |' three six 
73 thirty-two |forty-three| ten two 
7.2 seventeen|thirty-two| eleven two 
,71 „nine twelve | five one 
70 five three one two 


‘one 
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The conclusion from the frequency tables of Mac Dowall 
are as follows: 


2 of Vima Kadphises average 123.1 grains 


11 of Kaniska 123.1 
25 of Huviska 123.4 
21 of Vasudeva 123.3 
59 coins of four kings 123.2 


These results differ slightly but not materially from those of 
S.K. Maity? and based on thecoins in the Indian Museum, 
Calcutta : 


Average weight Percentage Average wt. 


in grains of gold of pure gold 
(sp. gr. method) 
4 of Vima Kadphises 121.1 98.5 119 
16 of Kaniska 120.45 97.67 117.5 
6 of Huviska (Gp. I) 123.6 93.45 115.3 
14 of Huviska (Gp. II) 119.7 96.05 110.7 
7 of Vasudeva 117.85 95.23 102.5 


The slight differences between these two sets of average weights 
are, no doubt, as Mac Dowall says, due to differing statesof wear, 
asthe results of Kennedy were based on well preserved specimens 
whilst those of Maity apparently included all the dinars in the 
Indian Museums exceptthe mounted ones. From the data of 
Maity also, it would be seen that although the weight standard 
of the dinar of the greater Kusanas remained virtually the same, 
the percentage of pure gold that it contained was very slightly 
but progressively reduced. 


We have reproduced here in this Chapter the frequency 
tables of Mac Dowall where he plotted the weights of the Roman 
gold aurei of the late Republican and early Imperial periods 
from the collection of the British Museum. It will be seen that 
the only Roman aurei which show points of concentration at 7.9 


1. Maity, Journ, Numis. Soc.. India, 18, 1876 (1856). 
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and 8.0 g. and are struck to a standard of c.S.0 g. like the gold 
dinars of Vima Kadphises, Kaniska, Huviska and Vasudeva are 
the aurei struck by the moneyers of Augustus (19-12 B.C.). The 
uurei of 45-44 B.C. and 43-37 B.C, show points of concentration 
at 8.0 and 8.1 g. and were struck to a standard of about 8.1 g. The 
subsequent groups of 36-27 B.C. and 27-19 B.C. show points of 
concentration at 7.8-7.9 g. and were struck to a standard of about 
7.9 g. In the issues subsequent to those of the moneyers of 
Augustus, the dated series from Gaul 15-2 B.C. was struck to a 
standard of about 7.9 g. and the Gaius et Lucius Caesares issues 
(2 B.C.-A.D. 14) to a standard of about 7.8 g. The frequency table 
has a point of concentration at 7,8 g for Tiberius, 7.7 g. for Gaius 
and Claudius and 7.6 g. for the pre-reform period of Nero, and 
clearly shows how the weight standard of the aureus had been 
reduced by steady but slight and almost imperceptible changes 
during the early empire. 


Various explanations have been advanced to explain the gra- 
dualreduction in the weight standard of the Roman aureus during 
the Julio-Claudian period. There was some significant change in 
the weight standard of the Roman silver denarius also (a drop 
from 3.75 g. to 3.65 g.). Mommsen thought that the gradual 
reduction in the weight standard of the aureus represented a 
measure of illegal profit for the moneyers. 


Van Lohuizen-de Leeuw has recently tried toestablish such 
a firm terminus ante quem in A.D. 64 for the introduction of the 
gold dinar as a Kusana denomination by Vima Kadphises, and 
goes on to use this as a virtually conclusive argument for an early 
date for the era of Kaniska, i.e., circa A.D. 78. But even on Van 
Lohuizen-de Leeuw's own premises, so says Mac Dowall, the 
terminus ante quem (date) for the introduction of Vima's gold 
dinar must be brought down to A.D. 97, because both 
Domitian and Nerva restored the heavy weight standard of the 
pre-64 aurei of Nero and used it for all the aurei struck during 
their principates. This makes the terminus ante quem to be 
drawn from any such argument a full thirty years later, so that 
it does not rule out the possibility of a late first century date for 
Vima and an early second century date for Kaniska after all. 
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It is clear from an examination of the weights of Roman 
aurei and Kusana dinars that no precise correspondence can ever, 
in-fact, have been intended between the two coins even at the 
time when the denomination was first introduced by Vima Kad- 
phises. The only Roman aurei that were struck to the weight 
standard of 8.0 g.adopted by Vima are the aurei of the moneyers 
of Augustus (19-12 B.C.) ; and this is too an early a date for 
Vima Kadphises on any chronology. ; - 


The second part of the monetary innovation of Vima Kad- 
phises was the introduction of the large copper coins, which with 
their sub-divisions, constituted a uniform copper coinage through- 
out the Kusan territories. From the plots of the weights of 
these copper coins in the frequency table, Mac Dowall concluded 
that each group was struck to a remarkably close standard. 
The large coppers of Vima were struck to a standard of about 
17 g., the half of this denomination to a standard of about 8 g., 
or perhaps a little more, and the quarters toa standard of about 
de, Mac Dowall regards the large copper coins as tetradrachms 
struck on the. Attic or Bactrian weight standard. 


During the period that immediately preceded the Kusana 
occupation of North West India, the silver denominations of the 
kingdoms of Kabul and the Upper Indus Valley (struck on the 
Indian weight standard with a tetradrachm of c. 9.6 g.) had 
suffered a serious debasement. The earlier tetradrachms and 
drachms of Hermaeus were struck in perfectly good silver, but 
towards the end of their long:series, the good silver coins were 
succeeded by coins with the same obverse and reverse types and: 
of the same weight and general appearance but struck in 
copper. Similarly towards the end of the series of tetradrachms 
struck in the name. of AzesIL the - tetradrachms of good silver 
were succeeded by coins with the same obverse and reverse 


types and of the same weight and general appearance but struck 
in base billon. `> - 


The weight standard of 17 g. to which the large copper 
coins of Vima Kadphises werestruck isof course very different 
from that of the copper tetradrachms of Hermaeus AzesII and 
their numismatic successors. (c. 9.6 g. and then slightly, but pro- 

gressively reduced) and has quite an independent origin. It is, 
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in fact, the normal weight standard of the Attic silver tetradra- 
chms struck by the Indo-Greek kings in Bactria for their terri- 
tories north of the Hindukush. 


At the time of the earliest Kusana occupation, of North 
West India, there were copper tetradrachms in two distinct series 
that represented the lineal denominational successors of the two 
distinct silver series of the Indo-Greek kings, Ze, that struck on 
the Attic weight standard with a tetradrachm of c. 17 grams and 
that struck on the Indian weight standard of 9.5 tetradrachm. 
According to Mac Dowall, Soter. Megas struck coins in both these 
series, and his local Mathura type copies the obverse and reverse 
types and weight standard of the copper Attic drachms of the 
Yue-chih coinage that was ultimately derived from the silver 
coinage of heliocles, and tkat his local bilingual coinage of the 
Taxilla valley area copied the reverse format, and the weight 
standard of the billon Indian tetradrachms of his predecessors in 
that area, Aspavarma, Sasan and Abdagases, who had in turn 
copied the tetradrachms of Azes II. Mac Dowall is further of the 
view that the general coinage of Soter Megas’ uniform type 
struck to a weight standard of 8.0 to 8.5g. was a deliberate 
move to unify the coinages of the Kusana territories by introduc- 
ing a denominaticn that was metrologically related to the copper 
tetradrachms and drachms of the Attic standard, and which 
cculd nevertheless readily circulate alongside the existing billon 
and copper tetradrachms during the transitional period before it 
completely replaced them. Soter Megas' new denomination was 
indeed double the weight of the copper Attic drachms, and halt 
that of the tetradrachms and so can properly be 'termed an Attic 
copper didrachm ; at the same time, however, it was only l gram 
lighter than the billon and copper Indian tetradrachms already 


in circulation. 


The middle denomination of Vima Kadphises was struck to 
the same standard as that of the new denomination of Soter 
Megas’ general coinage—the copper didrachm—and clearly re- 
presents its lineal successor. As the large copper coin introduced 
by Vima Kadphises is double the weight of the copper didrachm, 
it should, therefore, be regarded as an Attic coprer tetracrackm. 
‘Similarly the small copper of Vima which weighs between 4 and 5 
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grams, i.e. half the weight of the didrachm, should be regarded 
as an attic copper drachm. 


Kaniska continued to strike the range of the copper deno- 
minations of tetradrachm, didrachm and drachm that had been 
issued by his predecessor, adding yet a smaller fraction of his 
own—the hemidrachm ; and he retained the weight standard that 
Vima had used virtually unchanged, continuing to strike his 
copper tetrachm, at about 17 grams. Under Huviska, however, 
there was aremarkable change. When copper ‘coins bearing 
Huviska's name were plotted by Mac Dowall in a frequency 
table their weights cover a surprisingly wide range and donot fall 
into any clear pattern by denomination as do the copper coins 
of Vima and Kaniska ; though it became possible for Mac Dowall 
to arrange them into three distinct groups, which must repre 
sent successive phases of thesame denomination through a series 
of progressive reductions in weight. We are not reproducing 
here the details of the three groups which were identified by Mac 
Dowall on the basis of legend on the obverse and other details. 
The reader isreferred to look to the original paper. G) The 
Huviska coins of the first group show a clear point of concentra- 
tion at 15 and 16 grams and were obviously struck to a standard 
of about 16 grams, representing a continuation of the same tetra- 
drachm denomination as that of Kaniska. (ii) The coins of the 
second group range in weight between 8 and 13 grams. and were 

apparently struck to a standard of 10 to 12 grams. They are far 
too heavy to be regarded as the half-denomination of the first 
group, and must represent a later stage in the coinage which saw 
a further and more drastic reduction in the weight of the tetra- 
drachm. (iii) The third group consists of coins struck to a yet 
lower weight standard and which seems to mark a distinctly later 
chronological stage. They have been struck on the standard of 


9-10 grams (elephant-rider series) or 7 to 9 grams (cross-legged 
series). 


The weight of the better preserved coins of the last great 
Kusana king Vasudeva mostly falls between 7 and 10 grams. They 
must have been struck to a standard of 8-9 grams and thus cons- 
titute the denominational successors of the third and latest group 
of the coinages of Huviska and represent a yet later stage in the 
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. downward course in the denomination of copper tetradrachms 


that Vima Kadphises had introduced. 


In the concluding part of the paper, Mac Dowallsays, that 
an important aspect of this metrological analysis of. the coinages 
of the greater Kusanas is the remarkable disparity between the 
reduction in weight of the copper tetradrachm and the reduction 
in the real value of the gold dinar ; and this throws much useful 
light on the generallines of economic policy that lay behind 
the various changes in the Kusana denominations. During 
the century of Kusana rule between Vima and Vasudeva, the 
weight and the intrisic metal value of the copper tetradrachm 
has been reduced by about 50 per cent, whereas the real value of 
the dinar had only been reduced by about 6.3 per cent;so that 
the sharp reduction in the tetradrachm's weight is not entirely 
or even principally explicable in terms of heavy inflationary pres- 
sures. Any rise in the price of copper was also not responsi- 
ble for this reduction. It must have been the carefully designed 
monetary policy of the rulers. 


This policy has been outlined by Mac Dowall as below: 


First of all, the Kusana dynasty introduced a uniform 
copper currency throughout their territories to replace 
the multiplicity of existing local coinages, and at its 
inception, this copper currency would probably be 
worth something fairly close to its intrinsic metal value 
(as no doubt were the copper and billon which it was 
designed to replace). 


Then Vima introduced a gold denomination which was in- 
tended to serve as a convenient multiple of the copper 
denominations for large scale commercial transactions, 
and to provide for such purposes the precious metal 
currency that had been lacking in North West India 
since the collapse of the silver coinage under Azes II 


and Hermaeus. 
Finally when the new gold denominations had become one 
based on a gold standard, Huviska made the copper 


tetradrachm increasingly fiduciary in character and 
wasableto tariff it above its intrinsic copper value 
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inside the Kusana territories because it was backed by 
a comparatively stable gold coinage. 


Robert Goebl on Roman Patterns for Kusana Coins 


An interesting paper has been contributed by Robert Goebl 
on ROMAN PATTERNS FOR KUSANA.COINS in the Journal 
of Numismatic Society of India (1960). The author had discussed 
in this paper the extent to which iconographic types coming from 


-the Imperium Romanum influenced or even provided certain 


Kusana coin-ty pes. The author starts with a very common 
numismatic rule that less developed states borrow from neigh- 
bours which are already in a higher stage of civilization. In the 
present case, this isa question of technical organization which 
proceeds parallel to other historical processes. The Kusanas, in- 
vading in the highly civilized territories of the Eastern Greeks, 
found there a highly developed currency, of which they gradually 
took advantage. Their first real coinage follows the transitional 
stage of actual or formal federal coinage of the last Greek king of 
this country, Heraios (=Hermaios with Kujula Kadphises).. Inva- 
ding and conquering India, they were finally forced totry conclu- 
sions with Roman currency and to create one of their own to be 
able to resist its acceptance in trade. Here we have the proper 
beginning of the Kusana coinage. 


Goebl assumes that some technical people familiar with the 
art of die-cutting and dactylography were appointed to such an 
activity in the Kusana court in India when the Kusanas were 
getting ready to arrange a peculiar systematic coinage. The 
vigour, ability and originality of the Kusana government is prov- 
ed specially by the creation of new denominations. As we have 
seen, the Greeco-Bactrian silver-coinage. specially the Indian 
tetradrachm, deteriorated into a nearly pure copper coinage. 
‘Goebl says, silver of Roman empire coins are preserved in greater 
"number than the Roman gold which was imported but absorbed, 
melted down and reminted by the Kusanas. A survey of Roman 
silver-denarius material would, therefore. deliver some interesting 
details useful.for comparison. Here we can find a certain number 
of types which the Kusanas saw every day and got suggestions 
from. The Alexandrian die-cutters, designers and advisers, 
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bound by the late- Hellenistic forms finally wiped out the weak 
limits and thus the specific Kusana types were born. 


Goebl has discussed and described in this paper the derivable 
types of Kujula Kadphises, Vima Kadphises, Kaniska and Huviska 
and some others also, and has given an interesting Synoptical 
Table. Goebl has tried to assign the Terminus Post Quem on the 
basis of similarities between Roman and Kusaga coins. He 
assigns the year A.D. 128 as the earliest possibility for the date 
of Kaniska. From the sequence of kings and relative correspon- 
dence between Roman and Kusana types, Goebl fixes a rough 
synchronism between (i) Kujula and Augustus, (iji) Vima and 
Tiberius to Trajon, and (ii) between Kaniska and Huviska on 
the one hand and Hadrian and Pius on the other. 


Since Kujula coinage is comparable to Augustus, from this 
equation we may equate Kujula with Augustus and the denarius 
imitation of Kujula can be placed in the first or in the second 
half of his reign. For this event itself, Goebl puts 29 B.C, as 
Terminus Post Quem (date). 


On the basis of such comparisons, Goebl thinks that Kaniska 
cannot be before Hadrian. and more accurately not before A.D. 
128, nor can he be placed before the first part of the reign of 
Pius. Againsince Kaniska is not earlier than Hadrian, Goebl 
assumes that Huviska can only be compared with Pius. Goebl 
further says that if wecacry forward the dates of the first appear- 
ance of the prototypes into a table (as he has done in his paper), 
then we can note that the horizon of prototypes of Kaniska and 
Huviska, despite their temporal sequence between the years 128- 


150 A.D., runs in one line. 


It is difficult to agree with the conclusions of Goeblin 
entirety, but his paper appears to be of value in the technique of 
utilizing coins on a comparative basis in the assignment of 
Terminus Post Quem. Whilst Kusanas ruled in India, their 
activities were inspired by the local traditions of the country, 
by the traditions of the Greek rulers, by the Roman coinage 
system and certainly by their own innovations. 
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Numis. Soc. India, 15. 185-192(1953). 
Examines the theories of Dr. Altekar and Shri AC. 
Banerji on the subject and suggests that Kusana coins 
might have come into currency inthe Eastern U.P., 
Bihar & Orissa in the later part of the 2nd century 
A.D. 


Mac Dowall, D.W. . 
Weight standards of the gold and copper coinages of the 
Kushana dynasty from Vima Kadphises to Vasudeva. Journ. 
Numis, Soc. India, 22, 63-74(1960). 
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Numis. Soc. India, 23, 259-266(1961) 
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Kusanas, the Kusana chiefs, the Sassanians and the Im- 
perial Guptas in chronological order. 
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CHAPTER IX 


COINAGE OF THE GUPTA EMPIRE 


In connection with the coinage of the Gupta Period, one 
would very much welcome the publication of an excellent account * 
of the subject in Dr. A.S. Altekar's monograph. “The Coinage 
of the Gupta Empire and its Imitations” (1957) under the Cor- 
pus of Indian Coins Series, Dr. Altekar’s treatise on the “The 
Gupta Gold Coins in the Bayona Hoard” (1954) is also a rich 
addition, : 


> ee - 


The Gupta dynasty was founded in the South-East Bihar by 
Srigupta in 260 A.D. with a very small kingdom, and with a title- 
not higher than a feudal one. Srigupta ruled from 260 to 290 A.D. 
and was too insignificant a ruler to issue any coinage. His son and 
successor, Ghatotkaca (c. 280 to 300 A.D.) did not succeed in 
attaining to the imperial status and did not issue any coinage. 
The solitary gold coin, bearing the legend Ghajo, was issued by a 
later prince of dynasty. Ghatotkaca's son and successor, Candra- 
gupta I, was the real founder of greatness of the Gupta house. 
His matrimonial alliance with the Licchavis, a princess of whose 
family named Kumaradevi was his crowned queen, helped his rise 
tothe imperial position. The Gupta and Licchavi kingdoms 
were amalgamated, as a consequence of which we had a compact 
block of Mithila and Bihar. Candragupta soon annexed Avadha 
and a portion extending from Buxar to Allahabad. At a coro- 
nation in 320 A-D., Candragupta assumed the title of Maharaja- 
dhiraja, and the same year he started the Gupta era as well as the 
Gupta coinage. Candragupta died in c. 330 A.D. and was 
succeeded by his nominee, Samudragupta, horn of Kumaradevi. 


The matrimonial alliance with the Licchavis was the most 
dominating political event of the reign of Candragupta I, and it 
profoundly affected his coinage. He isseen to be issuing coins 
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only in one type, where the place of honour on the obverse is 
shared both by him and his queen Kumaradevi; the reverse, 
however, mentions the name of the Licchavis. In fact, Candra- 
guptalis the earliest Hindu ruler, whose inscribed gold coins 


have come down to us, 


Samudragupta, of course, was the nominee of his father, but 
still there was a war of succession. A king named Kaca fluorished 
at about this time, and his claims mgiht have been the cause of 
this war. Ssmudragupta was, however, able to overcome all the 
troubles and he after having established his position, expanded 
the extent of his empire. He was a great organiser and an ambi- 
tious conquerer. He annexed to his empire northern Uttar 
Pradesh, the south-eastern Punjab and the territory from De'hi 
to Sagar; the Vindhya Pradesh and south KoSala were also 
brought under his sway. He also launched upon a spectacular 
expedition to South India ; his armies swept across the eastern 
coast right up to Kañci or Conjeeverum. 20 miles south of 
Madras. Samudragupta ruled for 40 years, up to 370 A.D. 
During his period, the imperial coinage recorded considerable 
progress in types, varieties and artistic excellence. Like his 
father, Samudragupta did not issue any coins in copper and silver, 


but his gold coins, which were issued in large quantities, show six 
- different types. or even more. 


Samudragupta was succeeded by his eldest son Rimagupta. 


who after a short reign. had to give place to his younger brother 
Candragupta II, who rescued the empire froma great calamity 


created by a successful Kusana invasion. Rümagupta's historicity 
as a ruler isdoubted by many scholars. Altekar. however, says. 


that recently some copper coins have been found in Malwa, 
which clearly bear the name of Ramagupta, but we shall not 
enter into this controversy here. 


The period of Candragupta II may be taken as between 
375 A.D. and 412 A.D. During his times we had rebellions in 
Bengal and the Kusanas had to be driven out. He successfully 
drove them out up to the banks of Indus. The Western Punjab 
was, however. not annexed to the Gupta empire, but Kusana and 
Saka chief swere allowed to rule there as Gupta feudatories. 
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Soon after 390 A.D., Candragupta II launched a powerful offen- 
sive against the Saka Ksatrapas of Malawa, Gujrat and Kathiawar, 
and the Sakas who were ruling over this territory for more than 
300 years, were completely and for ever wiped out from the poli- 
tical map of India. Thus Malwa, Gujrat: and Kathiawar were 
annexed to the Gupta Empire. Candragupta’s widowed daughter 
who had two minor sons needed Candragupta’s assistance to run 
the administration of her husband Rudrasena II of Vakataka. 
This he gladly did by sending a number of able and experienced 
administrators. During the reign of Candragupta II, the imperial 
coinage progressed remarkably. Both copper and silver curren- 
cies were introduced, the latter being the close copy of the 
Ksatrapa prototype. The issue was probably intended for the 
western provinces newly created, which were accustomed to the 
silver currency only, 


Candragupta II was succeeded by his son Kumargupta I 
(perhaps his brother Govindagupta usurped the throne for a 
period of three years inbetween). We have no coinage of 
Govindagupta either in gold or in silver or copper. Kumargupta 
did not make conquests, though he performed an Aéívamedha 
sacrifice and ruled for 40 years. The discovery of a hoard of his 
silver coins in Satara district need not show that the central and 
southern Maharastra was added to his empire. The hoard might 
well have been the savings of a rich Maharastra merchant trad- 
ing in Gujrat or the honorarium of a learned Brahmana priest. 
The tranquility and prosperity of Kumaragupta’s reign (up to 450 
A:D.) is reflected in his coinage, which is noteworthy for its re- 
markable originality, artistic merit and the poetic excellence of 
its legends. He issued as many'as fourteen types of gold coins, 
and some of them like the Horseman, the Kartikeya, the Rhino- 
ceros-slayer and the Elephant-rider-Lion-slayer types will rank 
among the best specimens of the: numismatic art of ancient 
India. 


Kumiragupta introduced silver currency also for the home 
Provinces of the empire, and the type that was devised for this 
new currency was altogether free from the Ksatrapa influence, 
The silver currency of Kumaragupta is much more copious than 
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tnat of any other king of the Gupta empire. We have, however, 
very few copper currencies of his days. 


The closing years of the reign of Kumiragupta were of 
serious disturbances. In the Narmada valley we find the rebellion 
of Pusyamitra tribe, and Kumaragupta's nephew, the Vakataka 
ruler Narendrasena, was attacked by the Nalas. The struggle 
with the Pusyamitras put a heavy strain upon the resources of 
the empire. But Kumaragupta did not debase his gold currency. 
His administration was, however, compelled to issue silver-plated 
coins both in the home provinces as well as in the Western 


India. 


Kumaragupta was succeeded by hisson Skandagupta who 
successfully supressed the rebellion of the Pusyamitras. We had 
a serious invasion of Hunas also during this time and a deadly 
conflict. Skandagupta was, however, able to drive back the in- 
vasion, but most probably the Eastern Punjab could not be re- 
covered. It issaid that Skandagupta was probably too much 
occupied in military affairs to pay much personal attention to his 
coinage. Wedo find a new interesting type issued by him, the 
King-and-the Laksmi type, probably the goddess as offering him 
the crown. His most coins belong to the Archer type. We 
have one solitary coin of his of the Chatra type and doubtfully 
one of the Horseman type. Skandagupta silver coinage is almost 
as copious as that of his father, and here we find him introducing 
two more types, the Bull type and the Altar type. He died in 
467 or 468 A.D., and probably was succeeded by his brother 
Purugupta, who died after a very short reiga of a year or two 
and has left no coinage of his own. 


Purugupta was succeeded by his son Narasimhagupta 
Baladitya, but he also ruled for only four years, and was succeed- 
ed by hisson Kumaragupta I! in the year 473 A.D. Within three 
years of this date, we see Budhagupta. uncle of Kumaragupta II, 
installed upon the Imperial throne and it seems he ruled the 
empire down to 495 A.D. The history of this period is obscure 
for various reasons. [t is not unlikely that Ghatotkacagupta, 
perhaps a brother of Skandagupta. who probably was governor 
of Malwa in 435 A.D., declared independence during this struggle 
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and issued gold coinage, The solitary coin in the St. Petersberg 
(Leningrad) Museum, with the legend Ghajo under the arm, was 
probably issued by him. 


The gold coinage of Kumaragupta II is more numerous than 
that of any successor of Skandagupta, and it has been suggested 
by Altekar that Kumaragupta's reign did not terminate with the 
accession of Budhagupta in 476 A.D. The kingdom was divided 
into two, the major part went to Budhagupta, and a very minor 
one remained with Karmaragupta II (Another view is that 
some of the coins were issued by Kumaragupta III, who ruled in 
540 A.D.). 


Budhagupta died in 496 A.D. and was succeeded by Visnu- 
gupta, the son of Kumaragupta II in his small dominion in the 
east, and Bhanugupta succeeded Budhagupta at Pataliputra in 
496 A.D. No coinage of Bhanugupta has, however, come down 
to us, but several gold coins of Vispugupta have been discovered. 
The latest Gupta emperor known from his coinage is Vainya- 
gupta, who probably was a son and successor of Visnugupta. 


The end of the 5th century witnessed Huna onslaught under 
the leadership of Toramana, who overran the Punjab and Raj- 
putana, even penetrated into Malwa in 505 A.D. There was a 
battle in Sagar district in 510 A.D., where Bhanugupta fought 
against Hunas. Bhanugupta was succeeded by Baladitya, his 
son. His personalname is not known. It might have been 
Narasimhagupta and it is not unlikely that some of the gold coins 
bearing the name Nara on the obverse and the biruda Baladitya 
on the reverse, may have been issued by Baladitya II, the over- 
thrower of the Hunas. The elimination of the Htna power from 
the Madhyadesa and Malwa did not prolong the life of the Gupta 
empire. Ya$odharman of Malwa, who had cooperated with 
Baladitya, became hostile to him. He invaded the Gupta empire ; 
this encouraged the fissiparous tendencies in the empire. The 
imperial Gupta family died down by 540 A.D. 


Bayana Hoard of the Gupta Gold Coins 


This hoard was discovered on the 17th February 1946 in a 
- field lying east of the village of Nagla Chela but within the 
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jurisdiction of the village Hullanpura, 7 miles south-east of the 
Railway Station Bayana in the former Bharatapur State, 129 
miles south of Delhi. In fact, it should have been called Hullan- 
pura Hoard. This is probably the biggest of ancient Indian gold 
coins that was ever discovered or recovered in the history of 
Indian Archaeology. Dr. Altekar's book gives an accurate and 
full description of 1821 coins of this hoard. with illustrations of 
449 coins. 


The coins of this hoard have been classified as follows : 


Candragupta I, 10 coins 


King-and-Queen type 10 
Samudragupta, 183 coins 

Standard type 143 
Asvamedha type 20 
Battle-axe type 9 
Archer type 3 
Lyrist type 6 

2 


Tiger-slayer type 
Kaca, 16 coins 


Cakradhvaja type 16 
Candragupta II, 943 coins 
Archer type, throne reverse 41 
Archer type, lotus reverse 757 
Horseman type 82 
Chatra type 17 
Lion-slayer type 42 
Couch type 3 
Cakravikrama type 1 
Kumaragupta I, 627 coins 
Archer type 
Swordsman type 


Horseman type 
Kartikeya or Peocock type 
Chatra type 


183 
10 
305 
13 
2 
Tiger-slayer type 36 
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Lion-slayer type 
Elephant-rider-lion-slayer type 
Rhinoceros-slayer type 
Asvamedha type 
Elephant-rider type 

Lyrist type 

Apratigha type 
King-and-Queen type 


al 


kA 00 D) O P. G) Vë, OO 


: Skandagupta Kramaditya, 1 coin 
Chatra type 1 
Other hoards of Gupta Gold Coins :— 
(i) Kalighata hoard, found in 1783 at Kalighat, Calcutta. 
It contained about.200 coins. 
(ii) Bharsar hoard. found in 1851 near Varanasi ; 160 coins. 
(iii) Jessore hoard, found near Jessore, Muhammadpur, 
Bengal, in 1852. Contained silver coins also- 
(iv) Allahabad hoard, found at Allahabad in 1864, 1200 
gold coins. š 
(v) Hugli hoard, found at Hugli. Bengal, of 13 gold coins. 
(vi) Tanda hoard, found at Tanda, Rae Bareilly, U.P., in 
1883 of 15 gold coins. It has 23 coins of Kacagupta and 
specimens of the 4fvamedha and Battle-axe type of 
Samudragupta. 
(vii) Kotwa hoard, found near Kotwa, Gorakhpur, U.P., in 


1886, with 17 coins of Candragupta II and Kumara- 
gupta I. 


(viii) Basti hoard, found on the site of an old town in Muza 


Sarai, near Basti Jail, U.P., with 11 coins. 


(ix) Hajipur hoard, discovered in 1893 in the bazar of 
Hazipur, Bihar, with 22 coins. 
(x) TekriDebra hoard of 40 gold coins, discovered at 
Tekri Debra, Mirzapur, U.P. in 1909. 


(xi) Kasarva hoard, found in village Kasarva, Ballia, U.P. 
of-17 coins. f 

(xii) Mithathal hoard, found at Mithathal, Hissar, Punjab 
in 1915-16 of 86 coins (33 coins of Samudragupta). 
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(xiii) Jhusi hoard, found at Jhusi, Allahabad, with 10 coins 
of Kumaragupta I. 


(1) Srigupta 
(270-290 A.D.) 
(2) Ghatotkaca 
(290-305) 
(3) Candragupta I-Kumaradevi (305-325) 
Kaca (325-330) (4) SE (330-370) 


| | 
(5) Ramagupta (6) Candragupta II-Dhruvadevi 
(370-375) (375-414)-Kuberanüga 


| | 
(7) Kumaragupta I Govindagupta Ghatotkacagupta 


-Anantadevi 
(414-455) 
| | 
(8) Skandagupta (9) Purugupta 
(455-468) (468-469) 
PE AA 

(10) Narasimhagupta (12) Budhagupta 

(469-472) (475-496) 


(11) Kumaragupta II 
(472-475) 


(13) Visnugupta 
(496-505) 


(14) Vainyagupta Bhanugupta 
(505-510 ?) (510-525) 
The Coinage of Candragupta I 


Candragupta I issued coins only in the King and Queen 
type and they are not numerous. Their recorded find-spots are 
Mathura, Ayodhya, Lucknow, Sitapur, Tanda, Ghazipur and 
Varanasi in the Uttara Pradesh and Bayana in the Bharatpur 
State. It is rather strange that no finds of his coins should so ` 
far have been recorded in Bihar, the home province of the Gupta 
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empire His coins vary in diameter from 0.74” to 0.85” and in 
weight from 113 to 123.8 grains. The average weight of good 
specimens is about 120 grains. There are ten coins of this type 
in the Bayana hoard, nine in the British Museum, four in the 
State Museum, Lucknow, and six in the Indian Museum, 
Calcutta. 


The obverse shows the king and the queen facing each 
other, the former offering to the latter a present at which she is 
looking with great interest. The object offered has been differently 
represented on different coins. Sometimes it is a ring held bet- 
ween the thumb and the forefinger. sometimes it is a sinduradan:, 
with its handle grasped in the king’s closed fingers and its circu- 
lar or square end peeping above them, In some cases, the object 
looks like a bangle or kataka, but a kataka cannot be held in the 
manner in which it is held on these coins. We have, therefore, 
to presume that what looks like a bangle is the circular end of 
the sinduradani, In some cases, the end of the sindaradani looks 
like a bud but this may be due to a defective representation of 
the circle at the end. 


On some rare coins there isa cluster of dots between the 
feet ofthe king and queen. On the prototype this place was 
occupied by some Brahmi letter, probably giving the initial of 
the name of the governor or the mint city. This practice is dis- 
carded in the imperial Gupta coinage. It appears that some 
mint-masters thought of replacing this letter by an ornamental 
dev:ce in the form of a star or cluster of dots. In some cases it 
is beautifully carved and looks almost like a woven device on the 
hanging upper garment of the queen. In other cases, however. 
it is crudely represented. 


The name of the king is written perpendicularly partly 
under his left arm and partly outside the staff of the standard 
held in that hand. It is spelt sometimes as Camdra but usually 
as Candra. The name of the queen Kumüradevi is written 
behind herstanding figure. It is usually prefixed by the honori- 
fic term frs, but in rare cases it comes at the end of the name. 
The reverse shows a goddess seated on lion. The feet of the god- 


dess are usually hanging down ; in some cases, she is seen tucking 
up one of them. 
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All earlier numismatists had attributed Candragupta-Kuma- 
radevi coins to Candragupta I. Mr. Allan, however, maintained 
that these coins were commemorative medals struck by Samudra- 
gupta in commemoration of his father and his own Licchavi 
descent. Dr. Altekar has examined in detail Mr. Allan's various 
arguments in order to show how his theory rests on slender 
evidence. A commemorator, while commemorating his parents 
or predecessors, rarely fails to indicate his own identity by giv- 
ing his own name on the reverse. Agathocles, Antimachos Theos 
and Eucratides have all given their own names on the reverse of 
their commemorative medals; Samudragupta would have 
obviously done the same, and addeda small legend on the 
reverse like Matapitrbhaktah Samudraguptah. On the ASvamedha 
coins, where he does not put his personal name. he is careful 
enough to indicate the identity of the issuer by the significant 
legend Asvamedhaparakramah. Why should he completely obli- 
terate himself on this type alone ? 


Pataliputra, Gaya and Allahabad, which were certainly 
included in the kingdom of Candragupta I, were important 
centres of trade and pilgrimage and must have had scores of gold 
coins of the later Kusana rulers circulating in their bazars; one 
coin of this type was actually found in the Kumrahar excavations 
near Pataliputra in 1913 A.D. Unfortunately it was stolen from 
the Patna Museum. Its register number is 2092, These coins 
could have supplied the prototype for the Gupta coinage in the 
reign of Candragupta I. We need not, therefore, suppose that 
the Gupta coinage couid not have started till late in the reign of 
Samudragupta, when the boundaries of the empire for the first 
time touched those of the later Kusana kingdoms of the Punjab. 


Mr. Allan observes that if we assume that the Candragupta- 
Kumaradevi coins were issued by Candragupta I, it would be 
difficult to explain the relatively slavish imitation of the Saka or 
the later Kusana type disclosed by the Standard type of 
Samudragupta. Dr. Altekar has met with this argument also. 
He says, the relative closeness to the prototype does not necessarily 
prove that the type in question is chronologically earlier than 
another, which shows lesser imitation of the original. He quotes 
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the case of the Archer type of Candragupta II, which shows 
greater imitation of the Kusana prototype on the reverse than the 
Candragupta-Kumaradevi type, He quotes other cases also. 


Coinage of Samudragupta 


Numismatic activity, which started late in the reign of 
Candragupta I, was continued with renewed zest and vigour by 
his illustratious son and successor Samudragupta. The political 
conditions which compelled Candragupta I to confine himself 
only to one coin-type did no longer exist in the reign of 
Samudragupta, who was an heir to both the Licchavi and the 
Gupta kingdoms, The new king, therefore, issued a number of 
coin types during his long reign. Of these the Standard type 
was the most popular ; it was an adaptation of the late Kusana 
type prevailing in the eastern.Punjab. The Archer and the Battle- 
axe types were further modifications of the Standard type, where 
the king is shown as holding a bow and a battle-axe respectively, 
instead of the standard. These three types may be labelled as 
the military types. Asa natural consequence to the victories in 
the battle-field, he performed the A$vamedha sacrifice, which 
resulted in the issue of the A$vamedha type, The emperor was 
a great sportsman and a gifted musician ; he decided to proclaim 
these hobbies of his to hissubjects as well as to posterity on 
some of his coins, and the result was the Tiger-slayer and the 
Lyrist types. 


Of these types the Standard type is the most popular one 
while the A$vamedha and the Battle-axe types rank next. The 
coins in the remaining types are rather scarce. 


It is not possible to determine with certainty the relative 
chronology of the different types issued by Samudragupta. The 
Standard type, which is most common, was probably the earliest; 
it seems to have continued throughout the reign. The 
Archer type may be slightly later; it shows a greater degree of 
originality than its predecessor. The Battle-axe type presupposes 
considerable numismatic experience and may be the third in the 
chronological order. The Tiger-slayer type shows very high 
artistic merit and may be the fourth in order of time. The 


Lyrist and the Afvamedha types are artistically of very high order 
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and seem to be interconnected by the use of the letter si on the 
obverse. Andsince the A$vamedha sacrifice was performed 
towards the end of the reign, we may well assume that both these 
types were issued at that time. We must add before concluding 
that the above relative chronology of the typesis purely tenta- 
tive. 


The emperor issued no silver or copper coins. R.D. Baner- 
ji no doubt refers to two copper coins discovered near Katwa in 
the Burdwan district of Bengal, which bore on the obverse the 
figure of Garuda above and the name Samudra below, 
the reverse being completely illegible. These. coins, how- 
ever, have not been published, and therefore, it would be hazar- 
dous to assert that Samudragupta had really issued a copper 
currency. As silver coins were not current earlier in the terri- 
tories over which Samudragupta was ruling, he issued no currency 


in the white metal. 


The Afvamedha was a great event of Samudragupta's reign, 
which he commemorated on his coins. We shall give some details 


of this type of coin here. 


Asvamedha Type- To celebrate his memorable victories in 
Northern and Southern India. Samudragupta performed an 
Atvamedha sacrifice, probably late in his reign. He took parti- 
cular pride in the revival of this ritual and it isno wonder that he 
should have issued gold coins to commemorate this event in a 
fairly extensive quantity. The coins of this type are fairly 
numerous, The British Museum, the Ashmolean Museum, the 
Indian Museum and the Lucknow Museum possess seven, three, 
two and five pieces of this type respectively ; B.M.C., G.D. refers 


tosix more. The Bayana hoard contained twenty A$vamedha 


coins. 

The coins of the Aévamedha type vary in size from 0:75” to 
0.9" and in weight from 112.5 grains to 119 grains. The average 
weight of a normal coin is 115 in some cases and 118 in others. 
They have been found from Patna to Saharanpur. 


The obverse design of the Aévamedha type shows the sacri- 
ficial horse standing before a decorated yupa (sacrificial post) 
enclosed withia a platform ; a penon is fying over it trom the top 
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.of the yupa. The reverse shows the crowned queen standing on 
a circular pearl-bordered mat with chouri inthe right hand and 
towel in the left. There isa spear-like object in her front. 


: The Agvamedha coins are among the best specimens of the 

numismatic art of ancient India. The horse on the obverse looks 
noble and graceful and seems to be designed to its impending 
doom. The figure of the queen is slim and graceful ; her attitude 
is one of alertness, as befits her róle in the sacrifice. Obviously 
the best artists were selected to cut the dies and they were fully 
conscious of the importance of the event they were called upon 
to commemorate on the imperial coins. 


The horse on ell the coins is uncaparisoned. In rare cases, 
however, astrap is shown round its neck. On some specimens 
beads are pleated into its mane ; this was in accordance with the 
directions of the sacred texts which require a hundred golden 
beads to be strung on the head in the mane and in the tail of the 
doomed horse. The coins, however. nowhere show the beads 
strung inthetail. In addition to the beads strung in the mane, 
some coins show a string of beadsa litte above the back of the 
horse. Probably it is merely a decorative motif, suggested no 
doubt by the pleating of the horse's hair by beads enjoined in the 
Vedic texts. 


Every coin shows the letter si under the standing horse : it is 
obviously an abbreviation of the word siddham. The platform 
on which the horse is shown as standing is the vedi or alter; the 
base of the yupa (sacrificial post) to which it was tied. is usually 
seen partly within the altar and partly outside it. The Taittirsya 
Samhita states that if the yupa was fixed entirely within the vedi, 
the sacrificer will win only the world of gods, if it was completely 
outside the vedi, he will win the world of men, but that if it was 
partly within and partly outside the vedi, the sacrificer will win 
both the worlds. The mint-masters were obviously anxious that 
the emperor should win both the worlds; hence they have usually 
shown the yapa as partly within and partly outside the vedi. In 
afew cases, owing obviously to artistic consideration, they have 
shown the yapa as connected with the vedi by a perpendicular 
line. On some rare coins there appears to be a low pedestal above 

cthe platform, of the vedi, Mr, Allan is inclined to think that 
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‘this object may be the slab of gold on which the hotr sat. One. 
however, fails to understand why it should be shown as placed 
under the horse. The nature of this pedestal is still a mystery. 


In their representation of the y&pa, the Gupta engravers 
were moved partly by artistic considerations and partly by a 
regard for the sacred texts. In every case the yüpa is shown as 
having a base or platform usually in two tapering steps. This is 
not required by the sacred texts; they, on the other hand, lay 
down that the ground round the yupa was to be made smooth 
and even by being beaten down. Artistic consideration, however. 
dictated that the yupa should havea proper platform and the 
mint-masters were bent upon supplying it, whether the sacred 
texts permitted it or not. 


Penons of cloth flying from the top of the yupa are also 
obviously due to the artistic impulse of the mint-masters. The 
Vedic texts do not require them, but we find the Ramayana 
describing how each of the twenty-one yUpas erected at the time 
of the A$vamedha of king DaSaratha were decorated with a piece 


of cloth. 


In other details of yupa, the mint-masters closely followed 
the requirements of the sacred texts. The coins being small. the 
staff of the yupa was not big enough to be shown as eight- 
cornered. But it is shown as bent both in the middle and at the 
top, as required by the Vedic texts. The yupas are allduly pro- 
vided with a rasand (girdle) which is seen tied near their middle 
with its two ends hanging down. That direction of the sacred 
texts which enjoins that the two ends of the rasana should be tied 
g the yūpaśakala was perhaps difficult to be 
complied on the coin device, as the coins were too small. The 
mint-masters have, however, duly shown the casala or the 
wooden ring with which the yūpa was adorned near its end. It 
is denoted by two dot-like objects to be seen near the upper 
curved end of the yüpa almost on all specimens. Casdla was 
narrow at the centre and so it is represented by two contiguous 
dots, the space between them showing its narrow centre. 


together enclosin 


The obverse legend on this type had been read by Mr. 
Allan as Rajadhirajah prthivimavitva divam jayatyaprativaryavi- 
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ryah. The concluding letters, however, were not distinct on any ` 
specimen published by him. In 1914 a new coin was discovered, 


on which Dr; Venis detected !the traces of the letters ta, va: ja, ` 


ma and dha at the end ; he, therefore, restored the legend in its 
concluding portion as divam jayatyahrtavajimedhah. Several 
specimens are now discovered in the Bayana hoard where the con- 
cluding word vajimedhah is absolutely clear. We must therefore 
hold that the legend ends with divam jayatayhrtavajimedhah. 


Mr. Allan has pointed out that onone specimen of Dr. 
Hoey and on another coin in the Bodleian collection the first line 
ended with prthivim vijitya. Neither specimen has been illust- 
rated. Only one coin in the Bayana hoard, however, after the 
word prthivim, we have clear traces of ja, ta. da and va. Itis, 
therefore, clear that on some coins of this type the legend was 
engraved as Rajadhirajah prthivim vijitya divam jayatyahrtavaji- 
medhah. 


The queen on the reverse is shown as holding a chouri in 
her right hand, which rests on her right shoulder and a piece of 
cloth or towel in the left, which hangs down by her side. The 
queen was required to fan and wash the horse, and so she natu- 
rally has a chouri and a towel with her. On the coin published in. 
B.M.C. , G.D. , PI.V. 14, Mr. Allan thinks thatthere is probably a 
gourd near the feet of the queen. The object is very very indis- 
tinct on the plate. Ifit was really a gourd, it would obviously ` 
refer to the queen’s duty to wash the horse, On no coin, how- 
ever. is she shown as carrying a pitcher in her hand as required 
in the Vedic texts, probably because this part of the job was 
actually done by menial servants, The queen was regarded as 
having done her appointed duty when she washed the horse, as 
others poured the water, and then cleaned it with a towel. 


The pointed staff before the queen has been interpreted as a 
standard or a sacrificial spear. It has, however, no flag at its top 
and so cannot be regarded as a standard. It undoubtedly looks 
pointed like a spear, but the latter weapon was not required in 
thesacrifice. After the horse was killed, the sacred texts lay. 
down that the three queens were to extensively puncture its body 
by ses or needles in order to facilitate the passage of the sword 
into its body. The crowned queen wasto usea golden needle, 
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the favourite one a silver one and the discarded one acopper one. 
It appears that the spear-like object before the queen is this 
needle ; its circular appendages may have been intended to enable 
the queen to grasp it firmly when piercing the tough skin of the 
horse. To us this appears to be the most plausible explanation of 

the object in front of the queen. . 


We now describe the A$vamedha coin type 


Obv.: Uncaparisoned horse, in some cases with a strap on 
the neck. to left before the sacrificial post (yupa) 
adorned with a pedestal ; penon flies over the horse 
from the top of the post. The mane ot the horse is 
sometimes plaited, and there is a string of beads and 
a crescent above the back insome cases. Beneath 
the horse is the letter si, and below also a pedestal 
in some rare cases. Circular legend, commencing 
at XII, IX or VI, Rajadhirajah ` prthivimavitva 
(or vijitya) divam jayatyahrta vajimedhah. The king 
of kings, who had performed the Vajimedha (Asva- 
medha) sacrifice, wins heaven after protecting (or 
conquering) the earth. Metre, Upajati. 


Rev.: The crowned queen (Dattadevi) standing toleft on a 

pearl- bordered circular mat, dressed in sa:1and bodice, 

earrings, necklace, armlets and ankletson her person; 

she holds a chouri over her right shovlder in her 

right hand and a towel in her left hand, hanging by 

her side. In her front is an ornamental sci bound 

with fillet. On some coins, the ends of the sari look 

like a rope round the feet, Nosymbol. Legend ; 

Asvamedhaparakramah. One powerful enough to 
perform Asvamedha sacrifice. 


Coinage of Candragupta II 


Probably no other Hindu king issued so extensive a 
currency in the yellow metal as did Candragupta II Vikrama- 
ditya. The imperial mints were active throughout the reign. 
Even now the most common ancient gold coins that one comes 


across are those of this emperor. 
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Till recently the coin types in gold of Candragupta II were 
also like that of his father. Recently their number has been in- 
creased to eight by the discovery of the Cakravikrama and the 
Standard types. Candragupta, however: did not merely continue 
the types of his father and ald two new to them. He did not 
perform Asvamedha sacrifice, not because he was not a great con- 


queror, but probably because of his Vaisnavite convictions. So ' 


the Afvamedha type was not issued by him. Krtantaparasu had 
become an exclusive epithet of his father ; so he did not issue 
coins in that type. He continued his father's most popular type ; 
the Standard type, only for a short time 3 for only one specimen 
of it has so far come to light. The Archer type, which was issu- 
ed very sparingly by Samudragupta, was issued in mass quantity 
by Candragupta with a surprising number of varieties in it. The 
Tiger-slayer type of the father was transformed into the Lion- 
slayer type by the son and it became fairly popular. The Lyrist 
type of the father was replaced by the Couch type of the son; 
but the coins in this type are rare. The King-and-Queen-on- 
the-Couch Type, which may be regarded as ‘a further modifica- 
tion of the couch type. is still rare ; only two specimens have so 
far been noticed. Still rarer is the Cakravikrama type, which is 
represented so far by a single specimen. The Horseman and 
the Chatra types are two other numismatic innovations of the 
new reign ; they are fairly common. We shall describe only two 
types of the coinage of this emperor. 


Horseman Type —The horseman type is one of the new 
types introduced by Candragupta II. He was probably skilled 
in horsemanship and may have. therefore, chosen the king as 
horseman as a new motif for his coinage. It became the most 
favourite type with his son Kumaragupta I. Prakasaditya is the 
only other Gupta king. who continued this type, but in combi- 
nation with the Lion-slayer motif. 


The coins of this type vary in size from 0.75" to 0.8”. Vast 
majority of them are issued to the weight standard of 121 grains, 
but there are a few which weigh 124 and 127 grains also. Mirza- 
pur, Jaunpur, Ayodhya and Bayana are among the recorded find 
places of thistype. There are 12 coins of this type in the British 
Museum, 4 in the Ashmolean Museum, Oxford, 35in the Indian 
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Museum and 11 in the State Museum, Lucknow. The Bayana 
hoard contained 82 coins. 


In this type the king is shown as riding a caparisoned horse 
either to right or to left. Heis sometimes shown as carrying 
weapons like the sword or the bow, but sometimes he is without 
them. The reverse in all cases except one shows goddess seated 
on a wicket-stool, holding a noose in the right hand and lotus 
in the left. 


Both the king and the goddess in this class are sometimes 
nimbate and sometimes not. A few coins show a crescent near 
the top on the obverse but the majority are without it. On one 
rare coin, we have a crescent both on the obverse. behind the 
king's head, and on the reverse at the place of the symbol. The 
posture of the goddess on the reverse is strikingly similar to that 
on the Lyrist type of Samudragupta. The lotus, which she holds 
in her left hand, has usually a long stalk and the artist, in some 
cases. has enhanced its beauty by adding leaves and buds to it. 
The left hand usually holds a noose, but in one ca:e it isscatter- 
ing coins. 


Chatra T ype.— The Chatra type is another innovation intro- 
duced by Candragupta II. Coins of this type vary in size from 
0.75" to 0.85" in diameter. The vast majority of them conform 
to the weight stendard of 121 grains and only a few to that of 
l24 grains. None has been found so far issued to the standard 
of 127 grains. The British and the Indian Museums have six 
coins each of this type and the Ashmolean Museum and the 
Lucknow Museum have four each, The Bayana hoard-contained 
57 coins of this type, five being of class I and 52 of class II. 


The obverse of this type shows the king facing to left and 
offering oblations upon altar, as in the Standard type of 
Samudragupta. The king's left hand, however, is not holding 
any standard but resting upon the hilt of the sword hanging by 
his left side. The king sometimes wears a dhoti. sometimes 
trousers and sometimes a half-pant. He is sometimes bare- 
headed, sometimes he wears a cap and sometimes a crown with 


a crest. 
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Behind the king is a dwarf attendant, holding a parasol 
over the king's head ; he reminds us of the frequent references 
in Sanskrit literature to dwarf attendants in the royal house- 
hold discharging different duties. The dwarf attendant on the 
coins is a male. He is seen wearing a coat in some cases and a 
boot in others. In some cases, however, the figure of the dwarf 
resembles that of a female with prominent breasts. Females are 
frequently mentioned in Sanskrit literature as carrying the para- 
sol or the chouri in the royal retenue ; sculptures at Amravati 
confirm the evidence of literature. It is, therefore, not unlikely 
thet some mint-masters might have preferred to represent the 
parasol bearer as a female. The figure, however, is too small to 
enable us to arrive at a definite conclusion. None of the parasol 
bearers is, however, so distinctly feminine in look as the admit- 
tedly female umbrella bears on the reverse of the Rhinoceros- 
slayer type of Kumargupta I. 


Oblations falling from the king's hand are artistically shown 
in several cases. A number of them. round in size, can be seen 
falling in a heap or in a pair ot parallel lines on some coins. The 
flames of the altar can be seen in some cases. In one case the 
altar looks like a Sivalinga with its base (arcika), but this resem- 
blance is probably accidental. 


The reverse shows Laksmi standing. She holds a noose in 
right hand ; in one case it resembles rather a rosary or a garland, 
or two rows of coins falling down from the deity's hand. Left 
hand usually carries a lotus with a long stalk ; in one case, how- 


ever, it hangs down empty by her side. She is shown in different 
postures. 


Silver Coins of Candragupta II--Coins and coin-types in 
ancient India were to a great extent regional. Provinces which 
were accustomed to gold, silver or copper currency had to be 
supplied with the coins of the usual metal and type by the con- 
queror. When Malwa, Gujarat and Kathiawar were annexed to 
the Gupta empire by Candragupta II, he found that his new 
subjects were accustomed to the use of small silver hemidrachms. 
Eventually he had to decide to issue a silver currency of his own, 
more or less similar to that popularized in the Western India by 
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the Ksatrapas, whom he had overthrown. The precise date of 
the conquest of Malwa, Gujarat and Kathiawar by Candragupta 
II is not yet known, but it seems to have been effected late in his 
reign. At any rate the silver coinage seems to have been sanc- 
tioned and introduced towards the end of his long reign. His 
silver coins are relatively very rare and the earliest date record- 
ed on them seems to be 90 G.E. or 409 A.D. The silver coins are 
usually found only in the Western India, showing thereby. that 
Candragupta had no idea to introduce the white currency in his 

home provinces. A silver coin of Candragupta is no doubt known 
to have been found at Sultanganjin Bihar. But it was found 

along with a silver coin of Rudrasena III, whom Candragupta 

had overthrown ; itis very probable that both these coins may 

have been brought as mementoes by a Bihari captain, who had 

accompanied the expeditionary force in the Western India. The 

silver coin of Candragupta that Cunningham had acquired at 

Ayodhya was also most probably an imported piece. 


Silver coins of Candragupta are. as was but natural, a fairly 
close copy of the Ksatrapa silver issues current ia the Western 
India. Their size, which varies from 0.5" to 0.55" and their weight 
which is usually between 26.5 and 31 grains, closely correspond 
with those of the coins of the later Kgatrapas. On the obverse 
the king's bust is closely modelled on that of the Ksatrapa pro- 
totype, having a collar, a prominent nose, and long hair and 
moustaches. The traces of the corrupt Greek legend are allowed 
to continue. The date, when given,is engraved behind che 
king's head as on the Kiatrapa coins ; only the Saka era is replac- 
ed by the Gupta one. 


On the reverse the wavy line at the bottom and the 
crescent and the cluster of dots at the top are allow- 
ed to continue, but the three-arched hill in the centre is replaced 
by Garuda, which was the imperial insignia of the Guptas, The 
view of the earlier writers like Thomas and Smith that the bird 
is a peacock is clearly untenable, as may be seen by a comparison 
of this bird with the undoubted Garuda figuring on the Garuda- 
dhvaja of gold coins and the Garuda on the copper coins of 


Candragupta II. 
Garuda remained the device of one class of the silver 
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currency of Western India down to the reign of Skandagupta. 
Garuda on the silver coins is thereomorphic and not therian- 
thropic ; it has not got a human face with the bird body, asis the 
case on some copper coins of Candragupta II; it has an entire 


bird body. 


The reverse of the silver coins of Candragupta II has a cir- 
cular legend. as is the case with the coins of the Ksatrapas. It 
naturally suppresses the name of the king and the family of the 
defeated dynasty and proclaims to the new subjects of the con- 
queror his name, imperial titles and family name or religious 
persuasion. ` i 


Silver coins of Candragupta II are divided into two classes: 
In class I, the legend ends with Vikramaditya and mentions the 
religious persuasion and not the family name of the issuer—Para- 
mabhagavata—marajadhiraja—sri—Caddragupta—V ikramaditya. 
‘Candragupta Vikramaditya, king of kings. and a devotee of 
Visnu'. This legend is closely similar to that on the Horseman 
type of the emperor, where only the last word of the above legend 
is omitted. In class II, the legend ends with Vikramanka and 
gives the family name and not the religious persuasion of the 
issuer-Sri-Guptakulasya maharajadhiraja-$ri-Candragupta Vikra- 
münkasya. ‘The coin of Candragupta Vikramanka, king of kings, 
of the Gupta family’. Which of the two classes is earlier cannot 
be determined ; both may have been contemporary issues as 
well, one being probably from a mint in Gujarat and the other 
from another in Kathiawar. Coins of both the classes are rare, 
those of class [I being extremely scarce. 


Copper Coinage of Candragupta II — Among the Gupta 
kings, only Candragupta II can perhaps be said to have attempted 
to start a regular copper currency. Very few copper coins of 
Ramagupta and Kumaragupta I are known and none whatever of 
any other Gupta emperor. Harigupta: who is known froma single 


copper piece, does not appear to have belonged to the Imperial 
Gupta family. 


The phenomenon of the extreme rarity of the copper coinage 
clearly shows that ordinary daily small transactions were carried 


on with the help of barter or cowries. The Chinese piligrim Fa 
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Hian could see only cowries in the bazars of Pataliputra on the 
few occasions he passed through or visited them. In the Gupta 
period things were about seven times cheaper than what they 
were in 1930, when there was a world-wide slump in prices. The 
normal Gupta gold coin, weighing about 2/5 of a tola, was thus 
sometbing like a two hundred rupee note as far as the purchasing 
power was concerned. It could, therefore. have hardly ever 
figured in the ordinary day-to-day financial transactions. 


The copper coinage of Candragupta is fairly original; it 
imitates neither the Kusana issues nor the cast copper types that 
were earlier current in the Gangetic plain. nor any of the motifs 
current on the Kausambi or Ayodhya coinage. Its usual reverse. 
Garuda above and the legend below, is original. The obverse of 
the Chatra and the Archer types are obvious imitations of the 
same typesin gold. The bust type obverse may perhaps have 
been suggested by the usual type of Huviska in gold. The Cakra 
type is original and mzy perhaps refer to the Vaisnava persuasion 


of the issuer. 


The relative rarity of the copper coins of Candragupta II 
is probably due to their not being carefully preserved in hoards as 
was the case with the gold issues. The excavations in Pacaliputra 
at Kumrahar have led to the discovery of 11 copper coins of this 
ruler showing that his copper currency, if not extensive as that of 


the Kusanas, was not quite scarce. 


Coinage of Kumaragupta I—The numismatic activity of the 
reign of Kumaragupta I was more intense and varied than that 
of Candragupta II or Samudragupta. The mint-masters were 
anxious to show their skill by introducing more and more vari- 
ations and types both in the gold and silver coinage- They 
revived the King-and-Queen type of Candragupta I and the Tiger- 
slayer, the A$vamedha and the Lyrist types of Samudragupta, 
which had been discontinued in the previous reigns. They conti- 
nued the Archer, the Horseman, the Chatra and the Lion- 
slayer types, which were very popular in the reign of Candra- 
gupta II ; new variations were, however, introduced in most of 
them. A number of quite new types were also introduced. The 
emperor was named after Kumara. the commander-in-chief of 
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gods. Itis, therefore, natural that a new type should be intro- 
duced showing this deity on the reverse, the king on the obverse 
being represented as feeding peacock, the mount of the deity. In 
the field of war and sport several new types were introduced. 
The Swordsman type may perhaps show that the emperor claimed 
to be an expert swordsman, The Elephant-rider type probably 
refers to the emperor going out for sport. The Elephant-rider- 
and-lion-slayer type pictures a dramatic and critical moment in 
the lion hunt from the back of the elephant. The Rhinoceros- 
slayer type shows the emperor attacking the rhinoceros from the 
back of a horse. The rare Apratigha type is still a mystery. It 
shows the emperor standing with folded hands and being add- 
ressed by an agitated lady on the right and a general on the left. 
The gold types of Kumaragupta thus show an extraordinary and 
pleasing variety. 


In the case of the silver coinage also, the creative vein was 
active. Kumaragupta continved the old type of his father for 
the silver coinage intended for the western provinces of his 
empire. But he also introduced a type of silver currency for the 
home provinces, which, while not altogether concealing its western 
origin, was yet sufficiently original. 


Only about half a dozen copper coins of Kumaragupta are 
so far known. It appears that he gave up the experiment of 
copper coinage of his father as not worth the trouble. Cowries 
and barter system were quite sufficient for those transactions for 
which we use the copper currency in the modern age. 


In the sphere of variety and originality, the coinage of 
Kumaragupta can very well match with that of Candragupta II 


or.Samudragupta. In artistic merit, however, it shows no uni- 
form standard. 


We shall now proceed to describe a few types of gold coins 
of Kumaragupta I. 


Swordsman Type—The Swordsman type is an innovation of 
mint-masters of Kumaragupta. Only six coins of this type were 
known till the discovery of the Bayana hoard. which contained 
ten specimens, T'wo coins of this type were found in the bed of 
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the Ganga at Patna. The find spots of the remaining coins are 
not known, 


The Swordsman type represents a modification of the Stand- 
ard type of Samudragupta. The king is here also offering incense 
at the altar in his front, but his dress now betrays no traces of 
foreign influence, Garuda standard is retained, but the Standard 
in the king's left hand has been dispensed with ; instead, we find 
the king resting his left hand on the hilt of the sword. The coins 
of this type are remarkable for their artistic grace, 


The obverse legend is almost the same as that on the Chatra 
type of Candragupta II, the word ksiti being-substituted for its 
synonym ga. The obverse of both these types has the same motif, 
viz. the king offering incense on an altar, but in the Swordsman 
type, there is no umbrella-bearer behind, 


The reverse of this type is exactly similar to that of the 
Archer type, class I : both types were probably issued early in 
the reign. 


The legend on the obverse is something like this ` 
Gamavajitya sucaritaih Kumaragupta divam jayati- 
On the reverse, the legend is : Sri Kumaraguptah. 


Rhinoceros-Slayer Type.— The Rhinoceros- slayer type is a 
new additiou made to the sport series by Kumaragupta. It became 
known for the first time from the Bayana hoard in 1947 when 
four of its specimens were identified by Dr. Altekar. A fifth 
specimen was published in The Journ. Num. Soc. India. XI, pp. 


9-10, Pl. III. 7. 


This type is both unique and artistic. On the obverse the 
king is riding a horse and attacking a rhinoceros by the sword. 
The legend is metrical and makesa pun upon the word khadga, 
which means both a sword and a rhinoceros ; it reads, Bharta 
khadgatrata Kumaragupto jayatyanisam. ‘Ever victorious is the 
lord Kumaragupta, who is khadgatrata, protector by the sword 
(khadgena trata) from the rhinoceros ((khadgat trata). The metre 
is Upagiti. The reverse is unique; the goddess has a female 
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parasol-bearer behind and is being offered a lotus by the snout by: 


an elephant-headed crocodile upon which she is standing. 


Coins of this type are all issued to the weight standard of 


127 grains. 


Silver and Copper Coinage of Kumaragupta.—As contrasted 


with the scanty silver coinage of Candragupta II, the silver 
coinage of his son Kumaragupta I is copious and we can notice 


several classes and varieties in it. It was no longer confined 
to the western provinces of the empire.. The convenience of 
having small currency in silver, which would serve as the 
stepping stone between the insignificant cowries on one side and 


the costly gold coins on the other, was realised, and the Gupta. 


administration took steps to issue silver coins for use in the 
Ganga plain also. 


The silver coins issued by Kumaragupta I for the use of 
the Western Provinces continued to be a close copy of the 
Ksatrapa prototype. They hardly differ in general character- 
istics from the silver coinage of Candragupta II. Traces of 
what was once a legible Greek legend occur on some varieties, 
but are dispensed with on others. The reverse, as a general 
rule, continues to have the device of Garuda, usually with the 
pellet or group of seven dots in the field. The Ksatrapa device 
of Hill occurs on no specimens. ; 


We have fairly reliable information about the findspots of 
the silver coins of Kumargupta I. The coins of the Western 
tyre are usually found in Kathiawar and Gujarat. Valabhi, 
Morvi, Junagadh, Ahmedabad, and Kaira are among the known 
findspots of these coins. But the findspots of all the coins found 
in Gujarat and Kathiawar have, however, not been noted with 
sufficient accuracy to enable us to determine the districts of the 
different classes and varieties. Sometimes, however, they are 
found outside Gujarat and Kathiawar. A big hoard of 1395 
silver coins of Kumaragupta was found at Samand in Satara 
district; a small one of 13 pieces was found at Elichpur in 
Berar.: Neither of these places was, however, included in the 


Gupta empire. The presence-of Gupta coins at these places is 
CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


So A nS AS 


| RARI 
MENSIS 


GUPTA COINAGE 175 


probably due to their being imported by traders, captains or 
learned Brahmanas. 


Smith divided the coins of the Western type into two 
varleities : variety A consisting of the coins with legend 
Paramabhagavata-Maharajadhiraja-Sri-Kumaragurta-Mahendra- 
ditya, and variety B, where the title Maharajadhiraja of the above 
legend was abbreviated into Rajadhiraja. While recognising 
that the local tradition reported by Watson to the effect Kuma- 
ragupta served as a viceroy of Kathiawar under his father was 
unreliable. Smith still suggested that the coins with the shorter title 
Rajadhiraja may have been issued by him when he was a viceroy. 
There is, however, no sufficient difference in the import of the 
two titles to justify this conjecture. In the Mathura inscrip- 
tion, dated in G.E. 61, we find that the title Rajadhiraja is used 
for Candragupta II,even when he was the ruling paramount 
emperor. Smith has also admitted that the features of the king 
on the coins with the longer legend are usually younger than 
those on the coins with the shorter legend, and so it is hardly 
possible to argue that the latter were issued earlier in the life 
of Kumargupta, when he was a viceroy under his father. The 
coinage by the heir-apparent is unknown to Hindu tradition 

and so it is difficult to accept Smith’s theory in this connection. 


The classification of these silver coins by the difference of 
the title used, as adopted by Smith, is not very scientific. Mr. 
Allan has classified them according to their fabric; coins of 
large size are differentiated from those of the small one, coins 
of good workmanship from those of indifferent workmanship, 
and so on. This classification also is not very scientific ; for 
it is difficult to state where exactly careful execution gives way 
to the careless one. Some of the coins of Class III, which are 
described by Mr. Allan as of small and thick fabric, are as 
large as those of class I which are described as of thin and 
large fabric. As however it is not easy to suggest any better 
method of classification, one may follow Mr. Allan in the classi- 
fication as suggested by him in his “Catalogue of the Coins of the 


Gupta Dynasties”. 
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Silver Plated Coins of Western Type.—A large number of 
copper coins of Kumaragupta I have been found near Valabhi 
(Wala) in Kathiawar, which have a very crude head of the king 
on the obverse and Garuda with circular legend on the reverse. 
These coins are smaller in size than the silver pieces, their diame- 
ter varying from 0.35" to 0.45”. The highest known weight is 
35.2 prains and the lowest one is 22.6 grains ; the normal weight 
seems to be about 29 grains. Traces of silver plating are still 
clearly discernible on many of these coins, and so there can be 
no doubt that they were copper coins plated with silver and in- 
tended to pass off as silver currency. Towards the end of the 
reign of Kumaragupta, the Gupta, empire was passing through a 
grave crisis, which must have depleted the treasury, necessitating 
the issue of debased currency. 


Copper Coins of the Silver T ype.—Dr. Buhler, who had 
collected a very large number of copper Gupta coins closely 
resembling the silver issues in and around Valabhi, thought that 
those coins were real copper pieces, issued not by the Guptas, 
but some later rulers who succeeded them at Valabhi. The manu- 
facture of copper coins, however, was such a tedious and unpro- 
fitable process in ancient India that it is very unlikely that they 
could ever have been issued in so large a quantity by some petty 
local dynasties in Kathidwar or by private moneyers. Even 
Governments were reluctant to take the trouble of minting them. 
Smith is, therefore, right in maintaining that they must have 


been issued by some public authority and must have served as an 
authorized coinage. 


While admitting that some of these coins were originally 
silver-plated pieces, Smith maintained that the vast majority of 
them represented a genuine copper currency exactly identical in: 
weight, size, devices and legend with the silver one. Mr. Allan 
does not agree with the view and holds that all the coins, now 
appearing as copper, were originally silver-plated pieces intended 
to pass as silver coins. We hold the same view and have, there- 
fore, described these coins as class VII of the silver currency. 


The usual practice prevalent in ancient India was to have 


‘different types and devices for the gold, silver and copper 
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currencies. The Guptas usually followed this convention and it 
is very unlikely that they would have departed from it in the 
reigns of Kumaragupta I and Skandagupta. It would have been 
particularly unwise and inadvisable for them to issue copper. 
coins exactly resembling the silver type. Owing to financial strin- 
gency they had started issuing silver-plated copper coins intended 
.to pass for silver. Had they simultaneously started issuing copper 
currency also of the same type, there was the danger of their 
financial fraud being suspected and detected by the public. 


Nor was there any well established practice in Gujarat and 
Kathiawar of issuing coins of the same type both in silver and 
copper. After carefully investigating the available evidence, 
Smith could come across only a single copper coin of Castana, 
which was an exact copy of his silver type. It is, however, not 
unlikely that this so-called copper coin may also have been origi- 
nally a silver-plated coin with all its silver coating washed off. 
A silver-plated coin of Castana. exactly resembling his silver 
type, has been recently found. Nahapana, who wasa near pre- 
decessor of Castana, had issued some plated coins exactly re- 
sembling his silver pieces, and Castana, who had to struggle hard 
to establish the power of his house, did the same. 


But even supposing that Castana had issued some copper 
pieces exactly imitating his silver issues, it is very unlikely that 
the Guptas would have imitated his example. Allthe successors 
of Castana were in the habit of generally selecting a different 
type for their copper currency and it is very unlikely that 
Kumaragupta would have been influenced by the practice of a 
rule who flourished three hundred years before his time, and not 
by the uniform practice of the latter's numerous successors. 
Administrative prudence required that nothing should be done 
which would have raised the least suspicion about the real nature 
of the silver-plated issues, and this circumstance alone would 
have prevented Gupta mint authorities from sanctioning a type 
in copper-exactly resembling the silver one» 


Coinage of Skandagupta 


Gold coinage of the three Gupta emperors, Samudragupta, 
Candragupta II and Kumaragupta I, shows a pleasing and sur- 
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prising variety. The crave for numismatic variety, however, 
éomes to an end with the accession of Skandagupta. He issued 
gold coins certainly in three and perhaps in four types, none of 
them, however, can be described asnew. His successors confined 
themselves to one type only ; most of them had short reigns and 
lived in troubled times. Skandagupta at the beginning of his reign 
had to spend a night on bare ground, while trying to retrieve the 
declining fortunes of his family. He was eventually successful 
in re-establishing the prestige of his house; but it appears that 
he was too much occupied with the weighty affairs of state to 
find the necessary leisure to think of any new types for his 
coinage. 


' A The tendency to increase the weight standard of gold coins. 
continued in the reign of Skandagupta. His father had issued 
largest number of coins to the standard of about 127 grains, 
though he had issued some coins weighing as high as 130 grains. 
In the reign of Skandagupta, 132 grains standard became the pre-, 
vailing standard in the King and Laksmi type, Chatra type and 
the smaller variety of the Archer type. He, however, issued one 
variety of the Archer type which is naturally larger in size, 
to the weight standard to about 144 grains. His Horseman type 
also weighs 140.5 grains. It appears that these were intended to 
conform to the suvarza standard of 80 rattis or 144 grains. Cun- 
ningham had stated that these heavy weight coins were heavily 
adulterated; what was apparently given in weight of the coins was 
taken away by adding heavy dross to the metal. Recent assaying 
of the gold coins of Skandagupta in the British Museum done by 
the mint authorities has, however, shown that the heavier coins 
of Skandagupta do not contain any greater percentage of alloy 
than that in his lighter variety. Asa matter of fact coin No. 417 
of the British Museum Catalogue (B.M.C.) of the lighter weight 
standard was found to contain an alloy of 26% and coin No- 428 
of the same Museum of the heavy weight standard was seen to 
have an alloy of only 22%. It appears that the financial strain 
on the resources of the empire was responsible for this deteriora- 
tion in the purity of the coinage. The coins of the early Gupta 
emperors usually contain an alloy of about 10% only, 


xo, at may be convenient to give here in a tabular form the 
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gold contents of some of the representative types of gold coins of 
the later Gupta rulers, as recently ascertained by the authorities 


of the British Museum. 


š d B M.C. Gold 
King Type No contents 
Skandagupta King and Laksmi 423 72% 
type 
= Archer type (132 gr.| 417 74% 
standard) 
S Archer type (114 gr.| 428 % 
standard) 
Narasimhagupta Good fabric 560 71% 
A | Rude fabric 565 54% 
Kumaragupta II Good fabric 571 79% 
à Rude fabric 576 5496 
Budhagupta Class II. without | 550 77% 
king's name 
Visnugupta Archer type 598 43% 
Vainyagupta Archer type 589 73% 
Prakasaditya Horseman-Lion- 552 77% 
Slayer type 
Jayagupta Archer type 614 34% 
Saganka Siva and Bull type 608 58% 
611 10% 


ee 
Metrology of Gupta Coins 


We have already made several general and detailed obser- 
vations about the metrology of the different types and varieties of 


the coin 


s issued by the Gupta emperors, while discussing and des- 


cribing them in the preceeding pages. It is, however. necessary 
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to treat the subject in a connected manner in order to under- 
stand it properly. 


The reader of this account must have been surprised to 
learn of the wide variations in weight in the specimens of the 
same type of variety that we have met with. The weight of the 
Asvamedha coins of Samudragupta, which are well preserved, 
varies between 112 to 121 grains. In the Archer type of 
Candracupta II, some coins weigh 127, some 124, and some 121 
grains. The weights ofthe coins tend to increase with each 
successive reign. In modern times, we are not accustomed to 
such phenomena. The weight of the Indian rupee has not chang- 
ed between 1856 and 1956,:though there were five different kings 
or authorities who issued them. Further. all the coins that are 
issued by a state meticulously follow the standard prescribed for 
the currency. No two dollars or pounds or rupees would be 
found to be varying from each other in their weight. Modern 
mint-authorities are very particular in seeing to it that all coins 
issued from the mint do conform to the precise prescribed 
standard. If any piece is found to be deficient or excessive in 
weight, it is condemned and melted down. It appears that the 
mint authorities of ancient times, whether of India or Rome or 
Greece, were not very meticulous about the weights of the pieces 
they sent into circulation. Well. preserved gold coins of the 
Kusanas and the Guptas often vary in weight between 118 and 
122 grains. The gold aurei of Julius Caeser vary in weight bet- 
ween 121 and 125 grains. The theoretical weightof the Greek 
silver drachm was 67.2 grains, but the silver issues of Demetrius 


in this denomination vary from 55 to 61 grains and those of 
Eucratides from 52 to 67 grains. 


It seems that in the absence of the modern scientific means 
of weighing, it was not easy toissue from mints pieces, which 
would be all accurately uniform in weight. The difference of a 
grain or two was probably overlooked. Gold coins were offered 
in exchange only on rare occasions; it is not unlikely that each 
one of them might have been weighed by the recipient on such 
occasions in order to satisfy himself about its precise weight. It 
may be added that till the middle of the last century, a goldsmith 
used to assist the village patwürl in assessing the values of 
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different types of rupees aud other coins that were offered by 
the ryots in payment of the land revenue. 


We have shown already how Gupta gold coinage was con- 
siderably influenced by the Kusana prototype, and its metrology 
was no exception. The traditional weight of the ancient Indian 
gold coin (suvarna) was 80 rattis or about 144 grains. Candra- 
gupta I, who started the Gupta coinage, did not care to revive 
this ancient standard of 120 or 121 grains which in its turn was 
based upon the weight of the Roman Gold coin aureus. normally 
weighing 121 grains. All well-preserved coins of Candragupta I 
weigh between 120 and 121 grains. The vast majority of the 
coins of Samudragupta follow the same standard. 


We have also seen that the standards of 121, 124 and 127 
grains were followed in the reigns of Candragupta II and 
Kumaragupta I. These variations were not accidental or due to 
carelessness. The variations were deliberate, and assigned to 
different type-characteristics. This has been discussed by 
"Altekar in details. In the reign of Skandagupta, all these stand- 
ards were givin up ; in some of his types we find the standard of 
130, 132, and 144 grains (the last one is equal tothe suvarna 
standard of 80 rattis). 


The coins of early Guptas contained analloy of 10%, thus a 
coin of 125 grains would contain about 113 grains of pure silver. 
The purest coins of Skandagupta. Budhagupta, PrakaSaditya, 
Narasithhagupta end Kumaragupta II contain an alloy of 25%» 
In fact every gold coin in India was accepted at its real value 
and not at its face value. Some of the coins of Narsimhagupta 
and Kumaragupta were heavily adulterated, with gold only 5476; 
the currency of Visnugupta is still baser, with 43% of gold. 


G) The coins of Candragupta I follow the standard of 121 
grains. The same seems to be the case with more than 8076 of 
the coins of Samudragupta. Most of his coins of the Battle-axe 
type, the Arcber type, the Lyrist type, smaller variety, and the 
Tiger-slayer type conform to the 121 grains standard. The same 
isthecase with the vast majority of the coins of the standard 
type. But quite a pretty number of the coins of the standard 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


Ne COINAGE Do ANCIENT INDIA 


and the A$vamedha, types are seen, to weigh in the vicinity of 
115 and 118 grains. It appears that, there were issued some coins 
to these two lighter weight standards as well, Why he should 
have done so, we do not know. 


(ii) In the reign of Candragupta II, the coins, as we » have 
Said. were issued to three weight standards 121, 124 and 127 
game 


In the Archer type class I, Throne reverse, all the coins 
follow the standard of 121 grains. In the Archer type, class II, 
Lotus reverse, 65% coins follow the 121 grains standard, 20% 
follow the standard of 127 grains, and 15% of 124 grains. In 
some varieties of this class, only one definite standard is followed. 
Thus in class II, in certain varieties, the standard of 121 grains 
is followed and in another thatof 127 grains. In the Chatra 
type 90% coins follow the 121 grains standard and about 10% 
that of 124 grains. In the Horseman type all the three standards 
are adopted ; about 75% follow 121 grains standard, 15% follow 
124 grains standard and 10% the 127 grains standard. In Lion- 
slayer type 85% follow the 121 grains standard, 15% the 124 
grains standard and 5% the 127 grains standard. The Couch type 
follows the standard of 121 grains. The standard type weighs 
118 grains and the King-and-Queen-on-the-Couch type weighs 
112 grains. The latter is probably due to its worn out condition; 


a new specimen in normal condition, recently discovered weighs 
118.2 grains. 


(iii) In the reign of Kumaragupta I, the standard of 121 
grains becomes rare and the standard of 127 grains becomes 
popular. Inthe Horseman type more than 90% of the coins 
follow the 127 grains standard, 8%, 124 grains standard and 2%, 
121 grains standard. The same is the case with the Lion-slayer, 
King-and-Queen, Chatra, Lyrist, A$vamedha, Elephant-rider and 
Lion-slayer types ; most of the coins follow 127 grains standard: 


by way of rare exception, we sometimes get a piece of 124 grains 
standard. 


The coins of the class I, Var. A of the Archer type (where 
the bow is held at the top) usually follow the standard of 124 
grains, In class I, Var. B, where the king holds the bow by the 
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middle, 85% coins follow the 121 grains standard, 10% the 127 
ae er and 5% the 124 grains standard. Variety C of 
class I, with the legend Gunefo Mahitalam, generally foll 

light standard of 121 grains. Eb E 


(iv) Skandagupta abandoned all these weight standards and 
adopted the standard of 132 grains for his’ King-and-Laksmi type 
and Var. A of the Archer type. In Variety B of the latter, he 
adopted the national suvarna standard of 144 grains. Most of 
his successors accepted the suvarna standard introduced by him 
and issued coins weighing between 142 to 146 grains. Recently 
some of the coins of these later rulers were assayed in the British 
Museum, and if the coins selected were the representative ones, 
it appears that the gold contents of the coins of Narasidihagupta, 
class I, Kumaragupta, class I. Budhagupta. Vainyagupta and Pra- 
kasaditya were 71,79,77, 73 and 77% respectively. Coins of 
Narasimhagupta, Class II; Kumaragupta II and Visnupguta are 
heavily adulterated, as we have said above; their gold contents 
are 54, 54, and 43% respectively. 


The Gupta epigraphs show that the gold coins of the dy- 
nasty were usually known as dinaras, it is likely that the later 
coins of the heavier weight were known as Suyargas. 


Sub-multiples like half or quarter dinaras were rarely 
issued from the royal mints. So far we have discovered only one 
half-dinara weighing 57.6 grains. No quarter dinara or double- 
dinara has so far been discovered. Quarter-diniras were fre- 
quently issued by Kaniska and Huviska and some rare double- 
dinaras of Vima Kadphises are known. 


The metrology of the silver coins of the dynasty calls for 
only a few remarks. They were issued to fill the vacuum created 
by the disaprearance of the Ksatrapa silver currency and na- 

. turally follow its weight standard of 30 grains. Their theoretical 
weight was probably 33 grains, which was equal to half a Greek 
drachm. Here also the weights vary between 27 and 34 grains. 
due partly to the wear and use and partly to the carelessness of 


the mint masters. 


The copper currency apparently follows no definite weight 
standard. It is not in the least influenced by the Kusana weight 
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standard of the copper currency, nor by the metrology of the, 
Pañcala or Kausambi or Mathura coin-types. Some coins weigh 
87 grains, some 57, some 49, some 44, some 35, some 25 and some 
18 grains. One can hardly detect any denomination scheme in 
this weight system. 


Gold-Coated Copper Coin of Candragupta Ik 


Silver-coated copper coins of'the Guptas are not uncommon, 
but gold-coated coins are rare. We describe one such coin from, 
the collection of J. Das, ex-Manager of the Court of Wards, 
Allahabad. 


- Copper ; with tracesof gold above it: 0'85” ; weight not 
known ; J. Das Collection. - 


"=> Obv.: King standing to left holding bow in the left hand 
+ and arrow in the right. Candra under the arm; 
traces of circular legend. 


Rev.: Laksmi seated on lotus holdinga lotus in the left 
hand and a noose in the right. Symbol in the upper 
left quadrant. Legend on the right, Srivikramah. 


The present coin now looks almost entirely as copper, but 
the traces of yellowness indicate that it was once gold-coated. 
The size and the motifs of the Gupta copper coins are entirely 
different from those of the gold ones, and so it is clear that this 
coin was not intended to pass.off as a copper piece. The coin is 
struck from the die of a gold coin of the Archer type of Candra- 
gupta II. Gupta empire was at the height of its prosperity in his 
reign and it is very unlikely that the Government could have 
sanctioned or connived at the issues of gold-coated copper pieces. 
It is possible that some mint masters might have surreptitiously 
issued a few such pieces for personal profit.or some persons in 
the post-Gupta age might have fabricated such dies for issuing 
gold-coated coins. This type of fraud seems ‘to have been 
practised not quite rarely, for the collection of. J. Das, which wás 
collected in northern U.P., contains a copper coin of Huviska 
entirely in imitation of the gold type with Ardoksho on the 
reverse and another coin of Kumaragupta I of the Horseman 
‘type exactly imitating this gold type in copper. = 
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Weight of the Gold Coin of Ghatotkacagupta.—We have 
already referred to the solitary gold coin of Ghato(tkacagupta) 
in the Leningrad Museum. The First Secretary of the Embassy 
of the U.S.S.R., New Delhi has made the necessary inquiry and 
informed P.L. Gupta of Patna Museum that the weight of 
the coin is 19.6 grammes or 141.22 grains. This weight shows that 
its issuer could not have been the father of Candragupta I. He 
must have flourished sometime after 450 A.D. when the issue of 
heavy weight coins was started by Skandagupta. 


A second coin, with size 0.9", and weight 135.5 grains, of 
Ghatotkacagupta has recently been described by Ajit Ghosh! 
with Garuda standard on left between arrow and king, and legend 
beneath left arm Ghajo. 


Clay Moulds for Gold Coins of Narasimhagupta 


Narasimhagupta Baladitya was closely connected with the 
Monastic University of Nalanda. During the excavations of 
1935-36 carried on at this University on the site of Monastery 12, 
two clay moulds were discovered whose external diameter 
14 inches and internal diameter 2". On one mould there is the 
figure of the king standing with bow and arrow with the name 
Nara written under the arm, and on the other, there is the figure 
of Laksmi seated on lotus. holding lotus inone hand and noose 
in the other. A gold coin discovered at Nalanda is stated to be 
exactly fitting this mould. It would, therefore. appear that king 
Baladitya, who was one of the great patrons of Nalanda, had 
apparently taken some moulds of his gold coins in order to give 
donations in golden dinaras for the different needs of the Uni- 

versity. Tradition states that he returned to Nalanda in his old 


age and lived there as a monk. 

We shall now describe the moulds as well as their casts. 
The photographs of the two halfs of the mould. as reproduced in 
Dr. Altekar's book are not to the size but smaller;they are in 
the upper row and those of the casts in the lower one. 

Clay mould ; external diameter 1) inches, internal diameter 


ee 
1. Journ. Numis. Soc. India, 22, 260 (1960). 
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12 inches ; Nalanda Museum. 


i ndi left with 
.: A graceful figure of the king standing to 
"i ee in the right hand and arrow in the left. Garuda 
standard in front of the king. Below his left arm, 
Nara. 


i ing lotus in left 
.: Laksmi to front seated on lotus, holding E 
ae hand and noose in the right. Symbol in the left 
upper corner ; legend on the right, illegible. 
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References on Gupta Coinage 


Agrawala, V.S. 


An explanation of the Chakravikrama type coin of Can- 
dragupta II, Journ. Numis. Soc., India, 16, 97-101 (1954). 


Explains the motif portra yed on a Gupta gold coin found 
at Bayara. 


Allan, John 


Catalogue of the coins, the Gupta dynasties and of Sa$anka 
king of Gauda. London, Trustees of the British Museum. 
1914, 


This catalogue of Indian coins in the British Muesum 
describing the coins of the Gupta dynasties is eminently 
useful to the specialists and non-specialists, It has 
thrown new light on the subject. 


Altekar, A.S, 


A$vamedha coins of Samudragupta. Bharata Itihdsa Sam- 

sodhaka Mandala. Traimasika, Poona. 29, 1-7 (1948). 
Studies iconographical details on the coins and discus- 
ses their legends. 


Altekar, A.S. 


Catalogue of the Gupta coins in the Bayana hoard, 
Bombay. Numis, Soc., India, 1954. 


A versatile reference work on the history and Gupta 
coinage. This biggest hoard of 1,821 ancient Indian 
gold coins which was discovered in 1946 represents all 
the known types of early Gupta coinage as well as some 
new ones. This catalogue contains an accurate and full 
description of all thecoins and illustrations of 449 coins, 
Contents : Chapter I. Discovery of the hoard, Chapter 
II, Importance of the discovery and earlier hoards. 
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Chapter III. History of the Gupta dynasity. Chapter 
IV. Coinage and coin-types, Chapter V. Metrology, 
Chapter VI. Palaeography. Chapter VII, Symbols, 
Chapter VIII, Costumes, and weapons and coins of 
the catalogue. 


Altekar, A.S. 


Coinage of the Gupta empire and its imitations, Banaras, 
Num. Soc. of India (1957). 


A very comprehensive and authoritative work on Gupta 
coinage. Political history of the dynasty has been 
briefly dealt with in the opening chapter. The Second 
Chapter gives a general survey of the Gupta coinage, 
discussing also its originality and artistic merit. Chap- 
ters III to X describe the coinage of the great Gupta 
emperors from Candragupta I to Skandagupta. Chapter 
XI deals with the coins of the successors of Skanda- 
gupta. Silver. copper and gold coated coins of the 
different rulers are discussed in appropriate places. 
Symbols, metrology, palaeography and hoards are dealt 
with in Chapter XIII. 


Altekar, A.S. 
Gupta Kalina Mudrüyen. Patna, Bihar Rashtrabhasha 
Parishad, 1954. 


An authoritative treatise on Gupta coins in Hindi. 
Altekar, A.S. 
King and Queen on couch type coin of Candragupta Il. 
Journ. Numis. Soc., India, 18, 51-55 (1956). 
Describes two gold coins of Candragupta and explains 
` their legends. 
Altekar, A.S. 


Rareand unique coins from the Bayana Gupta hoard. 
Journ. Numis. Soc, India, 10, 95-113 (1948). 


Describes coins of Kacagupta, Samudragupta, Candra- 
gupta II, Kumaragupta I, and of the t Apratigha' type. 
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Bajpai. K.D. 


Ramagupta, a Gupta king. Journ. Numis. Soc. India. 23, 
340-344 (1961). 


Describes copper coins of Ramagupta found in the 
Vidisa district of Madya Pradesh. 


Banerji, R.D. 


Coinage in Age ofthe Imperial Guptas, Benares, Hindu 
University. 1933. 


Eminently readable description of the Gupta coinage. 
Brown, C.J. 


Catalogue of the coins of the Guptas, Maukharia, etc., in 
the Provincial Museum, Lucknow, Allahabad, Supdt., Govt. 
Press, 1920. 


The Lucknow collection is fairly representative as 
regards the gold coins of the Guptas, especially those 
of Samudragupta and Candragupta. II. 


Chatterjee, C.D. 
Some unique gold and brass coins of the Imperial Guptas, 
Journ U. P. H. S. 5, 43-116 (1957.) 


Classifies the various types of Gupta coinage and exa 
mines two £old coins of Samudragupta and a brass 
coin of Candragupta II. 


Chattopadhyaya, B.D. 


Political significance of the alter type coins of Skandagupta- 

Journ, Numis. Soc. India, 27, 36-40 (1965) : 
Maintains that 'fire-altar' devise was adopted from the 
Sassanid coins. 


Chhabra, B.Ch. 


Coin legends of Gupta emperors and Vispusahasrandma. 
Journ, Numis Soc. India 9, 137-145 (1947). 
The author shows that names of Vispnu occuring in the 
Vispusahasranima stotra have been used as appela- 
tions in coin legends of Gupta emper ots. 
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Gupta, P.L. 


An unexplained archer type coin of Samudragupta 
Journ. Numis. Soc. India 16, 102-104 (1954). 
On the basis of the peculiarities, the author suggests that 
there might be’ another Samudragupta in the Gupta 
dynasty belonging to-the post Skandagupta period. 
Gupta, P.L. 


Coins of Ramagupta. Journ, Numis. Soc. India. 12, 103-111 
(1950). with notes by A.S. Altekar and A.K. Narain. 
Proves with numismatic evidence of the existence of 
Ramagupta, brother of Candragupta II. 
Gupta, P.L. 


The gold coins of Kumargupta II & III. Journ. Numis. Soc. 
India, 12, 31-33 (1950). 
_ Suggests by numismatic evidence the existence of two 
Kumaraguptas, after the death of Skandagupta. 
Gupta, P.L. 


Kumarkhan hoard of Gupta gold coins. Journ Numis. Soc. 

India, 22. 265-266 (1960) (Prof. A.S. Altekar Commemora- 

tion Volume). 
Maintains that this hoard of 9 gold coins also includes 
one coin of Kumaragupta +1 which was not earlier 
noticed by C.R. Singhal. 

Gupta, P.L : 
Metrology of the gold coins of the Gupta dynasty, Journ. 
Numis. Soc. India, 14, 118-121 (1952). 


Analyses the economic conditions which brought about 
changes in weight of the gold coins of the Imperial 
Guptas. 


Jai Prakash 


Observations on the. Mrgaya coin types of the Guptas. 
Journ. Numis. Soc. India, 24, 152-163 (1962). 


The Mrgaya (hunting) types represent skill in hunting 
of the Guptas» 
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Jai Prakash 


On the Ramagupta of coins. Jorun. Numis, Soc. India,25. 
165-171(1963). 


Discusses the various theories based on numismatic 

evidence regarding Ramagupta and concludes that he 

“was in all probability an independent king of eastern 

Malwa and a contemporary of Candragupta I”, 
Mookerji, R.K. 


Some aspects of Gupta coinage. Journ. Numis. Soc. India, 
5, 151-152 (1943). 
Explains the reasons for a large variety and the design 
behind it in Gupta coinage. 
Mookerji, R.K, 


Some considerations on Gupta coinage. Law, Vol. I, 1954, 

Pp, 164-169. 
Traces the working of designs of historical and terri- 
torial significance in the fashioning of many a type of 
Gupta Coinage. 

Narain, A.K. 
Budhagupta and his gold coins. Journ. Numis. Soc. India, 
12, 112-115, 1950, pp. 112-115. 


Describes two coins of Budhagupta to prove that he 
did strike coins in gold. Itis held by a few scholars 
that he did not issue any gold coins. 


Sharma, Dashoratha 
Significance of Candragupta's title Cakravikrama. 
Journ, G, Jha Res. Insf., 7. 311-312 (1949-50.) 
Explains the legend of the coin and suggests that the 
coin proclaims universal sovereignty of Candragupta 
II. 
Shukla S.M. 
Some interesting subvarieties of the Gupta coins. Journ 
Numis. Soc. India, 22. 188-192 (1960). (Prof. A.S. Altekar 
Co mmemoration Vol.) 
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Describes ‘Standard type coins of Samudragupta. 
Archer type coins of Candragupta IL and Bull type. 
silver coins of Skandagupta in his coin cabinet. 


Singhal, C.R. 


Hoard of Gupta gold coins found in Gujarat. Journ, Nu mis. 
Soc. India, 15, 195-196 (1953). 


Describes 9 gold coins found at Kumarkhan. 
Sitholey, B.S. 


Art of Gupta coins. Journ, Numis. Soc. India, 10,119-131 
(1948). 


Discusses the various aspects of Gupta coinage. 
Sivaramamurti, C. 


Cakraviktama type. Journ, Numis. Soc. India, 13, 180-182 
(1951). 


Suggests that the two-armed figure inside the wheel re- 
presents the Cakra-purusa of Visnu who is bestowing 
on Candragupta Vikramaditya the three symbols 
of royal power namely the kingly virtues of authority, 
energy and counsel. 

Smith, V.A, 


Classified and detailed catalogue of the gold coins of the 


Imperial Gupta dynasty of Northern India with an intro- 
ductory essay, 


A useful work on the subject. 
Sohoni, S.V. 


Candragupta I-Kumaradevi coin type: a re-examination. 
Journ, Numis. Soc, India, 19, 145, 154 (1967). 


Maintains that this type ot coin was not issued by 
Candragupta I but by Samudragupta. 
Thakur, U. 


Study in the Copper coins of Raümagupta. Journ. Numis- 
Soc. India, 26, 162-170 (1964), 
Suggests that it would be nearer the truth to place 
Ramagupta of these coins as a local ruler of Malwa. 
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Upasak, C.S, 
Some salient features of Brahmi on Gupta coins. Journ, 


Numis. Soc. India. 23, 216-240 (1961). (Golden Jubilee Vol.) 
Vidya Prakash 


Some aspects of material life on Gu i 
pta Coins. Journ, 
Numis, Soc. India, 23, 267-296 (1961). kt 


Describes aspects like (1) Royal amusements (2) Furni- 
ae and other household materials, and (3) Weapons 
of War. 
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CHAPTER X 


COINAGE OF THE HUNAS 


In this connection, an interesting paper has been published 
by Radhakrishna Choudhary in the Journal of Numismatic Society 
of India’ (1963). 


Junas played an important part not only in the history of 
India but also in the world. Their antiquity is vouchsafed in 
the epics and in the Visnupurdna. They influenced the course of 
Indian history in the first half of the sixth century A.D. and they 
seem to have been absorbed in the Indian population after- 
wards. 


Hunas were pastmaster in imitation and their coin-types are 
the best examples of such imitation. A study of the Huna 
coinage is full of interesting and obscure points and as such there 
are immense possibilities of a scientific numismatic research in 
this field. Hunas seem to have brought to India the Sassanian 
style of coinage which was prevalent in Gujarat and Rajaputana 
till about 1000 A.D. They generally imitated the coinage of the 
kings they annihilated and the places they ransacked. In India, 
they imitated the coins of their conquered territories which is 
evident from the numerous coins that have been found at Chiniot 
and Sahakota. They did not invent any new design and all their 


coins hitherto discovered and published testify to this point of 
view. 


Money Economy and Coinage 


The money economy was a factor to be reckoned with in 
the early parts of the fourth-fifth-sixth centuries A.D. in India. 


1, Journ, Numis Soc, India, 25, 172 (1963). 
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The very fact that the Guptas had a well-organized Currency is 
indicative of the fact that money economy was a very important 
factor. Even prior to the Guptas. the Kusanas, and later the 
Kidara Kusanas, had organized currency and that was responsible 
for the growth of trade and commerce in these regions. The dis- 
turbing Huna raids over the peaceful trading routes of Central 
Asia had possibly started in about the fourth century A.D. These 
raids were Practically responsible for the baser gold coins of the 


view of their disturbing raids and depredations over the overland 
trade routes in Central Asia and adjoining territories, important 
routes had to be closed. Naturally, therefore, there was revers- 
ion to agriculture and that consequently led to the establishment 
of feudalism in the valley. With the fall of the Kusanas in about 
300 A.D., the influence of the Sassanids was felt throughout 
Afghanistan for about four centuries and during this period the 
Hunas made their apearance and the whole of Afghanistan in- 
cluding Kashmir was convulsed. The Honas had their settlements 
near Ghazni and they were known as Zbulis or Zavalis or 
Zavali. 


Legend on Hina Coins 


The legends on thecoins of Hana like Sahi Sangah, Khautai, 
bago, bu zurga, etc., are indicative of the fact that their language 
belonged to the Iranian stock Even names Toramana and Mi- 
hirakula are said to have Iranian tinge, The Lalitavistara refutes 
the Chinese contention that the Hepthalites had no written 
character. The Lalitavistara refers to Haualipi and on the coins 
of the Khionites-Hepthalites we have scripts in partly looped and 
elongated character. The two Huna inscriptions have come to 
light from Afghanistan and some of the manuscripts in Heptha- 
lite characters are said to have been preserved in Berlin (Klio-N : 
S., 1951, pp. 41-69). In the Kura inscription. Toramana designa- 
tes himself as T'savala or Jauvala and so does Mihirakula in the 
Uruzgan inscription. The Arab writers identify Zabulistan 
with Afghanistan or the land of the Zabuls. On the Horseman 
and Sassanian types of the silver coins of Toramüpa, Jaubla, 
Jabula and Jabubla are mentioned (Transactions of the Ninth 
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Congress of the Orientalists, 1892, p, 935 ff). On the Epthalite 
coins, these terms are mentioned in Persianized form as Zabol 
(Numismatic Chronicle, 1894, pp. 276-8). All these are sufficient 
to show that the Hunas were acquainted with the alphabet and 
they went on accepting the written characters and legends of the 
countries they conquered, A king of the name Ramanila or 
Ramanila of Zabula is known to us from the coins and Ghirsman 
identifies this king with Toramana. The Huna influence was so 
great in Western India that a Tomara chief (in one of the ins- 
criptions of Mahendrapala 1) calls himself a Jauvala or Jaula. 
The Hunas were known by the designation of Jauvala. Two 
silver coins (edited by A.K. Narain) of the coin cabinet of the 
Department of Ancient Indian History, Culture and Archaeology, 
Hindu University, Banaras, are attributed to the Hunas and 
one of them bears the legend Jayatu Y abu (pu) sara. The reverse 
of that coin shows traces of altar in the centre with attendants 
on either side. Narain holds that the type of the sun standard 
is not found on any Epthalite coins, though there is something 
like it on one of the coins examined by Cunningham. It may be 
mentioned here that the Hunas are described as sun-worshippers 
by the Chinese travellers. On the basis of the above two coins, 
we further learnt that Toramana was also known as Sah Jauvala, 
Javula or Javuvla. Jabusara was only a variant of a title of the 
same name applied to Toramana. The legend has no doubt 
Sassanian influence on it. V.A. Smith has published a copper 
coin of Toramana with solar wheel and the Brahmi legend 
Tora. 


Hiina Kings Bearing-Aditya 


Most of the Huna kings are known to us from their coins. 
They are known to have ruled over partsof Afghanistan, Kashmir 
and the Punjab, Their coins with different name-endings have 
been discovered from the Punjab. Some such coins (with Aditya 
name-ending) were published by James Princep. The Hunas, under 
Lae-Lih (according to the Chinese sources, wrested Gandhara 
from the Kidara Kusanas. The Lae-Lih of the Chinese sources 
is identified with Lakhana, Udayaditya of the Punjab coins, 
though it is doubted by some scholars, Whitehead, in 
his study of the Huna coinage, has shown that there is either 
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Pahlavi legend or a few Brahmi legends on the coins of early 
Hunas and also some Hindu symbols like conch, etc. Itis a 
fact that Toramana and Mihirakula did not adopt any such title 
as Udayaditya or so but that does not preclude the possibility of 
the Hunas adopting such titles later on when they were comple- 
tely Hinduized in such titles in course of their Indian campaign, 
Among the Punjab Huna coins published by Hoernle. there were 
some coins of Mihirakula counterstruck by the legend Toramana. 
There is no doubt that the coin under reference is problematic 
in the sense that Toramana is shown after Mihirakula. Whether 
Mihirakula had a son of that name or there was another king of 
the name of Toramina, it is difficult to say in the present state of 
our knowledge. 


Altekar examined some Hunacoins of the Prince of Wales 
Museum, Bombay and came to the conclusion that Toramana 
borrowed Sassanian type in Afghanistan, Gupta type in India 
and Kusina type in Kashmir. In the third coin of the museum 
examined by Altekar, thereis Jaya on the reverse which according 
to Altekar is not found on seven of the early ccins of Toramüna. 
Altekar suggests that these coins were issued by the rulers of the 
Karakota dynasty of Kashmir in the seventh century A.D, and 
not by the Huna Toramana. He arrives at the conclusion that 
Toramana types were issued in copper by the Karakotas. Accor- 
ding to the Kashmir chronicler, Srivara, the name of Toramana 
continued to be minted down to the time of Husan Shah (1472- 
1485). All Toramana copper coins of Kashmir are written in 
Brahmi characters of the fifth-sixth centuries A.D. On the 
authority of the RT. it is asserted that this Toramana of Kashmir 
was different from his Huna name sake and probably belonged 
to the Kidara Kuşāņas. Whatever might be the identity of 
this Toramána. it seems plausible to agree with Cunningham that 
the Toramana types of the coins were originally struck. by the 
Huna Toramana. It may be mentioned in this connection that 
in the Indian Museum Catalogue (Plate XXVII, 2-3), the word 
Kidara is absent. Both the Toramüna issues and other issues of 
the Karakotas are supposed to have in the obverse, the word 
Kidara or simply 'ki' but we are not very definite on this point. 
A large number of copper coins with the legend of Toramüna 
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were current up to the end of the Hindu rule in Kashmir and the 
date of its initial circulation might go back to the sixth century 
A.D. Copper coins of Toramana were discovered along with the 
coins of the muslim Sultans of Kashmir of Avantipur. ` 


The Hunas continued to rule Kashmir even when they were 
driven out of a major portion of India. In 520 A.D., Sung-Yun 
reached Trans-Oxiana and there he found the Hepthalite Sultan 
seated on a golden throne in his felt tent, accepting fights brought 
to him from forty countries which his armies had conquered in a 
number of invasions. It leads to conclude that Mihirakula was a 
powerful ruler and his conquest of Gandhara was a reality by 
now. Mihirakula's rule in Kashmir seems to have continued 
further by other Hüna rulers as some names disclose foreign 
identity. A uniquesilver coin with thelegend Devasahikhingila 
is an unmistakable proof of the Hepthalite rule. He is identified 
with Lakhana Harendraditya of Kalhana who possibly ruled after 
550 A.D. Acoinof Lakhana Udayaditya was noticed in the 
Punjab. Kalhana mentions a king of that name belonging to the 
Huna stock but his biruda was Narendraditya and not Udayaditya 
as we find in the Punjab coins. Cunningham identified Lakhana 
Narendraditya with Udayaditya who struck silver coins of eptha- 
lite Fluna type. Stein has also given a detailed description of 
the various types of the alleged Kashmirian Huna coins. 


From the RT. it isevident that the Hunas continued to influ- 
ence the history of Kashmir even after Mihirakula. Hiranyakula, 
Vasukula and Toramina. look like Huna names. They seem to 
have been Hinduized Huna princes. According to Kalhana, 
Vasukula was succeeded by Mihirakula, who was noted for his 
cruelty and ruthlessness. He is said to have massacred innumer- 
able persons and inflicted a crushing defeat on the king of Ceylon. 
Some of his supernatural deeds also find place in the RT. We 
are not concerned with the historicity of Kalhana's statement 
here except to the extent it helps us in studying the numis- 
matic problems. of the Hanas. Kalhana's description of 


Mihirakula as a devotee of Siva receives confirmation 


from his coins which contain in them the theriomorphic repre- 
sentation of Siva. His gaivit 


Bod ; e leaning is also known to us from 
Is other coins where the Trisula and the Nandi appear and the 
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legends read as Kayatu Virshalhadhwaja. Disalkar, on an exa- 
mination of the Gadhia copper coins, has also tried to prove that 
the Huna coinage was nothing more than a rude copy of the 
Sassanians. Bubler held that there were two Toramanas and 
Mihirakulas, first of the Kura inscription and another of Eran 
inscription. Since the clarifications regarding these points have 
been elaborately discussed by Choudhary in a recent paper : ‘The 
Huna Invasion of India’, It is not necessary to repeat them here: 
The latest note on the Huna coinage is by A.K. Narain, Sd 
hasrecently published nine copper coins of Toramana and 
Mibirakula. Notable among the collection are (i) a restruck 
coin of Toramana (No, 4) and (i) Toramana coins Overstruck 
by Mihirakula (No, 5): In this connection it may be mentioned 

that these coins too were discovered from the Punjab. There is 

nothing specific in these coins since. most of the varieties are well 

known. All the Punjab Huna coins exhibit Sassanian bust and 

the Brahmi legend. 


The Hunas do not seem to have invented any new variety 
or any new type The coins. discovered so tar, do not show any 
specific type that might be attributed to the Hana origin, though 
the Toramana types ot Kashmir influenced the coinage of the 
area for a pretty long time. Their coinage shows influence of 
the Sassanians, the Kidara Kusinas, the western Ksatrapas, the 
Guptas and the Maukharis, Silver and copper were used by 
them. The imitation is no doubt rude and sometimes clumsy. 
Bust and peacock have been used as symbols on their coins. We 
know that the Maukharis continued to use the Gupta Era. The 
dates on Harsa's coins are reckoned in a new era established by 
himself in 606 A.D. It is striking testimony to the havoc wrought 
by the Huna invasion (Rapson, Indian Coins, p.34). It should 
be noted here that in the field of coinage. the Hunas left no legacy 
behind unless the small coins which record the names of six Naga 
princes of Marwar (northern Rajputana) may have been derived 
from it. The degenerate base piecesserved as currency for the 
early Rajputs for centuries. They preserve the thin flat fabric 
but the head on the obverse and the fire altar on the reverse 
become more debased. The Gadhiya coins, circulated down to a 
later period, show traces of Sassanian origin and may therefore 
be ascribed to the Hunas. The silver coins of Toramüna have 
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came legend as that on the coins of Buddhagupta. Mibirakula is 
credited with having built a Siva temple in Kashmir alkene 
The epigraphic and the numismatic sources go to show that the 
Hunas were Saiva. The Chinese sources testify to the fact that 
Mihirakula loved to worship demons on account of his associa- 
tion with Siva, Kalhana compares Mihirakula with the God of 
destruction. The sun standard on some of the coins of Toramana 
may be an allusion to his preference for solar worship. On one 
of his coins, we find a solar wheel. The craftsmanship of the 
Huna coinage was much below the standared set by the Kusanas 
and the Guptas and even their crude imitation was rather vague. 
The question of any originality of design does not arise and we 
see that their busts are coarse and brutal to the last degree. 


(Reproduced from R. Choudhary's paper) 
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CHAPTER XI 


CASTING TECHNIQUES OF ANCIENT 
INDIAN COINAGE 


Whereas our scholars interested in Indian numismatics are 
interested in the study of ancient coins of different periods, their 
types, the monograms on the obverse or reverse, the legends and 
monetary systems, the subject of the study of coining techniques 
is often neglected, and its importance underestimated. The mint- 
ing was mostly the state monopoly. In many cases, the minting 
was entrusted to professional gold, and silver-smiths; in many 
cases, the forging might have been unauthorized also. Not only 
in this country, there had been forgers of Roman and other coins 
in Europe also, and often it became difficult to distinguish between 
the authorized state coin and the coin forged by individual 
units. 


The most important contribution in regard to the technique 
of casting coins in ancient India has been the Memoir by 
Prof. Birbal Sahni, the distinguished palaeobotanist of tbe Uni- 
versity of Lucknow, published by the Numismatic Society of 
India, 1945. The material described in this Memoir belongs to 
eleven localities given below : ! 


(i) Bronze die from Eran (ca. 3rd Century B.C.) 
(ii) Rohtak moulds (ca. 100 B.C.) 
Gii) Taxila moulds (ca. 15 B.C.) 
(iv) Mathura moulds (probably not older than 2nd or 1st 
Century A.C.) 
(v) Atranji Khera mould (Kugapa period :2nd Century 


A.C.). 
(vi) Sanchi moulds of the Western Ksatrapa dynasty 
within the limits ca. 150 and 388 A.C.). 


201 
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(vii) Kondapur moulds for punch-marked, Andhra and 
Ksatrapa coins. 
- (viii) Sunet moulds (ca: 3rd Century A.C.-post-Kusana and 
pre-Gupta period s). 


(ix) Nalanda moulds (Gupta period’ Narasimbagupta ca. 
500-550 A.C. : Jayagupta ca. 625-675 A.C.). 


(x) Kashi mould of the reign of Candra Gupta II (375- 
_. 417 A.C.). : i 


: > ; (xi) Kadkal moulds (11th-14th Century A.C.): 


` The reader would also do well if he consults the paper by 
Upendra Thakur, (Journ. Numis. Soc. India. 23, 175 (1961). 


1. Eran Mould 


In 1880 Cunningham described a mould belonging to Eran, 
not far from Sanchi and Sagar. This is not a mould in the ordi- 
nary sense: it may be regarded as a bronze die for making punch- . 
marked coins. See Cunningham (1880), Pl. XXIV, fig. and. 
pp. 77-78. Sahni has also reproduced Cunningham's figures of, 
Eran moulds in his Memoirs, This specimen of the mould was 
found at Eran in the Sagar district about five miles from Bina. 
As Cunningham describes it, it wasa broken die about half-an 
inch thick. with a depression at the back which undoubtedly 
received the end of the punch. According to Cunningham, the 
most curious fact about this relic is that it was evidently made to' 
strike at a single blow the several different designs carried by the: 
coins. This isnot always so in other punch-marked coins; 
usually different designs were stamped successively by different 
punches. not by the combined one. As one finds in Mathura 
moulds also which we shall presently describe, this Eran mould 
may have been a forger's apparatus, and not the original autho- 
rized one. In this connection, I may quote Cunningham when he 
says that "it may have been employed for the purpose of stamp- 
ing pieces of copper to be afterwards plated in imitation of the 
true punch-marked silver coins’. There is another view also 
which bas also been suggested by Cunningham himself that it 
"was one of the earliest dies which immediately preceed the use of 
asingletype die". Sahnidoesnot subscribe to this view. He 
says, this is only the far-fetched - view, because the single type 
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-method is obviously the simpler and more primitive method and 
it is unlikely that it was preceded by the complex multi-type 
Process. In fact, it is difficult to decide whether the single type 

method is more complex and primitive or the multi-type. Of 

: course as Sahni says, the earliest punch-marked coins carry only 
a single design. and secondly. on the later coins (with multiple 
designs) we some timessee one symbol overlapping the other. 
Besides this bronze die, described by Cunningham, we have no 
other specimen from Eran. 


2. Rohtak Mould 


The city of Rohtak (the ancient Rohitaka of the Mahabha- 
rata period) lies about 40 miles west-north-west of Delhi (76°35' 
E : 28°54’ N). It isa city with along history. We have a series of 
mounds, known as Khokra Kot to the north of Rohtak, rising to 
about 30 ft. above the level of the surrounding country, with a 
number of ravines cut by rains, where old bricks, potsherds and 
relics such as beads, shells, bangles, bits of fused glass and metal 
can be picked up in plenty. 


In May 1936, the discovery of an ancient mint site of the 
Yaudheya was announced at this place of Ancient Rohitaka. The 
coin moulds of this mint were all found at one very localixed 
spot. The find was made accidently on March 24, 1936. In 
connection of this find, Sahni says : “While looking for a memen- 
to of a casual visit to the mound, I chanced upon a fragment of a 
disc of baked clay which bore on both faces certain designs and 
a script in sunken letters, both of which were at first a complete 
puzzle to me. This solitary fragment was found ina dust heap 
at the bottom of a sort of cliff cut through the mound. The relic 
was soon traced to its home in a dark horizontal layer, exposed to 
view higher up in the cut face of the cliff, at a level about three 
feet below the' surface from where it had no doubt been washed 
down. The layer was only a few inches thick and two or three 
feet in horizontal extent. But it was pleasant surprise to find 
that it was almost entirely made up of similar fragments of clay 
discs. This layer was obviously a dump of discarded coin moulds, 
and it was equally clear that here wasa site of an ancient mint 
where coins must have been made by the process of casting. 
Within a few mintuesseveral hundreds of the fragments were 
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| pulled out and these formed the basis of the note referred to 
(Sahai, B. ; ¡ Current Science, 4. 796-801, 1936). 
! This material was further examined by the eminent istos 
rian Dr. K.P. Jayaswal, who read the Brahmi legend and fixed the 
.date of the moulds as ca. 100 B. C. The legend ‘was read as 
-Yaudheyana (m) Bahudhanake. This legend and the familiar 
¿signs of the bull and elephant, at once identified ‘the moulds as 
belonging tothe Yaudheya coins already well known from the 
works of Prinsep, Cunningham, Rapson and others. Itis confirmed 
‘froin the records; that the wealthy state ot Rohitaka (Mahabha- 
rata, Sabhaparva Chapter 32). comprised two provinces, Maru 
sand Bahudhanyaka (Prakrit, Bahudhanaka), and the city of 
:Rohitaka must have been the capital of Yaudheyas, and there 
«was mint at Bahudhanyaka. 


, Moulds, found by Sahni, are all of one general type of coin. 
lt isa small bronze coin of the Yaudheya series, very well studied 
s Prinsep and others. The details of the coin are: 


Ss, Obv. : Humped bull always facing right, with. the head 
oe turned obliquely towards the observer; left foreleg 
m raised. ears always omitted ; in front of the bull. a 
yUpa or sacrificial post within a railing. Along the 


» margin, a Brahmi legend in two curved lines; 9i) 
SE line, Yaudheyana (th) line 2, Bahudhanake (lines to 
eter be read from left to right and without turning the 


-coin round). 


Rev. : Elephant nearly always facing right, but in a variety 
` of postures, standing or moving; trunk always up- 
raised. Below his feet a long curved line (not surpen- 
s e tine. Above the back a flowing pennon or flag and 
: the triratna or nandipada symbol. 
d The coin is ca. 19 mm. in diameter. The metal is bronze 
(copper plus tin). 


Y ` Judging from the moulds, it appears that the coin should be 
“flat or slightly concave, and the reverse slightly convex in the 
middle, with a rather prominent edge, while those of the elephant 
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‘side are Jike a very shallow saucer, with the edge passing 
gradually into the general surface of the disc. 


Yaudheyas.—It is beyond the scope of this chapter to go 
Into the detailed history of Yaudheyas. The Sutras of Panini 
(IV. 1. 178 and V. 3.117) (5th Century B.C.) mention about 
them. They constituted the sturdy race of warriors whose pre- 
sence in force beyond the river Beas was the immediate cause of 
alarm in Alexander's army and its consequent retreat from the 
river. The Yaudheya must at one time have been included in the 
Mauryan empire, but onthe break up, that empire became a 
sovereign state, issuing their own coinage. As Sahni says, the 
extent of their sway is indicated by the finds of the Yaudheya 

coins and now of their moulds. Their territory Bahudhanyaka 
is referred to in the Digvijaya parva (Sabha parva) of the Maha- 
bharata, where the people inhabiting that region are called 

Mattamayürakas. The Yaudheyas worshipped Karttikeya who 

rides a peocock-(mayuraka, hence the name mattamayürakas). In 

about 150 A.C., the Yaudheyas were subjected by Rudradamana, 

who says that they gained the reputation of being very good 

heroes: they had maintained their independence during the 

Greek and Saka invasions. 


Variations in Moulds.—A remarkable feature of the 
Rohtak moulds is the many variations they show in designs and 
script. This has been described in details by Sahni. The exis- 
tence of these variations in the moulds shows that a number of 
different models must have been used in preparing the nega- 
tives. No actual models have been discovered nor is their dis- 
covery in future likely, Since after the original models had once 
been used for making the first series of coins, the coinsthemselves 
were freely used as models. as was the common practice with cast 
coins in Roman times also. 

While pressing the models into soft clay, Sahni says. no care 
was taken to place them in any particular orientation. The only 
concern was to see that the same design did not appear on both 
faces ofa coin. The number of models was very large, and with 
the permutations and combinations many thousands of coins 


could be minted with variations. 
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Form and Structure of Rohtak Moulds——Sahni has been able 
to reconstruct the complete mould, of course, in a conjectured 
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Fig. 11,1, Conjectured complete form of the mould 
(reconstructed)-Reduced size. 


ae from the fragments. The complete form is given here 
E 18. 11.1.) From the diagram it would appear, that the mould has 
een made up of a series of discs placed in a vertical column 
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like a pile of coins. The whole pile was plastered over (to quote 
from the Memoir of Sahni) with clay. only a funnel-like crater 
being left at the top for receiving the molten metal. The crater 
led vertically down into a central canal, like the shaft of a mine. 
From this canal, again as in a mine, horizontal channels led out at 
different levels, and these opened into the coin sockets. At each 
level eight such channels radiated from the central shaft, and 
opened into as many coin sockets arranged in a ring. The coupled 
faces of contiguous discs bore the Negative impressions of the 


Fig. 11.2, Different possible ways of coupling the discs in the Rohtak 
coin moulds, The sockets on the two faces of a disc gencrally do 
not coincide, (Approximately actual size.) 


obverse and reverse, respectively, and were so placed asto make 
the opposing sockets coincide exactly, (Fig. 11.2). 


After the metal had been poured in and the mould was cool 
enough it was broken up and the coins. attached in whorls at the 
ends of the spokes, were broken off, the remaining metal being 
again put into the melting pot. Occasionally a coin hurriedly 
broken off would carry away with it the end of the spoke. On 
the other hand, a portion of the coin margin may be left behind 
on the spoke and the coin shows a concave scar. There may 
sometimes be a twin coin, i.e., a pair of coins, still joined together 
like dumb-bells. having never been broken apart since they were 
cast in the mould. 


O is a disc with the obverse on both faces. 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


208. COINAGE IN ANCIENT -INDIA 


B shows the place of contact between two contiguous sets of:; 
discs in the compound mould, where two blank faces are coupled. 
with a layer of dusting powder between them to prevents adhes- ] 
jo. . ET Z 3 : esr 


R is a disc with the reverse impresion on both faces. - Es et 


E 
š A isa disc with the reverse impression - on one ee the i i 
obverse on the other ; by far the great majority of the discs ; ; 

collected are of this type S 


In breaking up the mould the workman oH be liable to 
overlook an occasional coin or two, hidden in a portion of the 
mould that has been left unsplit. Among the heap of. discarded 
moulds found at Rohtak there were quite a number -still sticking 
together in their original couplings. andon splitting some of them 
apart, Sahni, in fact, found three coins lying in situ. One of 
them has a short piece of the lug still attached. g 


Sahni, however, could not discover any complete disc. He 
spent hours trying to piece together the fragments.into complete 
discs, but it was hardly to be expected that this would be an easy 
matter with the thousands of fragments all jumbled up in a heap. 
Actually he did not even find two fragmentsthat exactly fitted 
each other along their fractured edges. “The curvature of the 
outer edge shows that the discs were about 87mm. in diameter, 
with a central hole 7mm. across, from which the eight canals 
radiated'so as to open into eight circular coin sockets each’ 
narrow from the centre outwards, their broader inner ends being ` 
united into a shallow trough round the central aperture. 


Along the outer curved edge the discs are slightly thicker ` 
(average ca» 5 mm.) than they are round the central aperture, ` 
where the trough takes away from the thickness of the disc. 
Occasionally a disc: is somewhat thicker or thinner than the 
normal, but on the whole the workmanship appeared uniform 
and very neat,. 

„ As a rule the sockets on the two faces of a disc belong to 
different faces of the coin. If one side bears the obverse impres- 
sions, the other bears the reverse. The exceptions to this rule, 
according to Sahni, were very few. Sahni did not find any with 
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the reverse on both sides. At first these rare exceptions were 
taken to be errors of workmanship but, as thediagram in Fig. 11.2. 
would show at once, it makes no difference whether we have the 


two faces similar or different, so long as the coupled faces bear 
the opposite designs. 


Thus the two faces of the disc are quite independent of each 
other in the design which they carry. For the same reason it 


Fig, 11.3, Positions of coin sockets on the two faces of a disc, 
(The sockets usually do not coincide in position on the two sides, 
(Size approximately actual,) 
will be clear that neither the radial canals nor the coin sockets 
need necessarily it is better that they should not, because, if all 
the coin-whorls in a column of discs were superposed instead of 
being irregularly disposed as they actually are (Fig. 11.3) the 
discs would be more liable to crack owing to uneven heating by 
the metal. 


Material of Models 


Sahni also describes in this Memoir materials of which the 
original models of the coins and of the radial canal wereor might 
have been made. An inspection of the fragments of discs shows 
that the eight radial channels were made in a single operation, 
that is, by means of a single 8-rayed model [shaped like Fig. 
11.4(1)] pressed into the clay, while each of the 8-coin sockets 
was made separately : a different coin model was pressed in at 
the end of each ray, This he conjectures from the fact that no 
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one of the fragments examined are iden- 
ns or in their angular orientation round 


two coin sockets on any 
tical either in their desig 
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Fig. 11.4. (All Figures approximately actual size.) 
Fig. 11.4, (1) Reconstruction of the radial canal model, Note the collar * 
round the aperture, 


Fig, 11.4. (2) A canal ‘sometimes stops short of the coin socket, Note the: 
impression left by the thickened collar round the aperture. 


Fig. 11.4. (3) Double impression of radial canal model (error of mani- 
pulation). 
Fig, 11.4 (4, and 5) Coin sockets left empty probably because the passage 
of metal into them was obstructed. 
the central canal, and from the fact that the ends of the -radial 
channels do not always meet the circumference of the coin sockets 
[Fig. 11.4 (2) ]. It is also proved by an examination of an interes- 
ting fragment shown in Fig. 11.4 (3) which bears! two ‘distinct 
impressions of the 8-rayed model. The fainter impression (with. 
the rays ending blindly) was evidently made in error and it is 
seen partly superimposed by the correct one. 
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The model for the eight radial canals was pressed down into 
the clay to half its own thickness. This model was no doubt a 
flat piece of metal cut into the shape of fig. 11.4(1). A notable 
feature of this piece (deduced from the impressions left by it on 
various discs) was a specially thickened rim or collar round the 
central aperture, which must have facilitated the passage of the 
metal trom the vertical shaft into the radial canals by making the 
initial opening somewhat wider (Fig. 11.2, 11.5 and 11.6.)] That 
this model was a metallic piece is shown by the sharp edges 
of the impressions can only be made bya piece of metal cut out 
of a sheet. Moreover, a piece of this shape could much more 
conveniently be made out of a sheet of metal than out of any 
other material, such as wood or clay. The sketch in Fig. 11.4 (1) 
was reconstructed from several fragments of moulds because no 
complete disc was available. The arms are not always of equal 
length and the ends are sometimes obliquely truncated. But the 
central hole is always neatly circular. To judge by the depth of 
the radial channels on the moulds the thickness of the sheet from 
which these models were cut was about 1.5 mm. 


Positives of the Coins 


As for the coin models (positives) it is not easy to say 
whether they were made in clay or in wax, wood, soapstone or 
other material. The fact that quitea large variety of models 
was used may indicate that they were probably made in some 
easily worked material, such as clay or wax. But this need not 
have been the case because, once the initial trouble of engraving 
the originals had been taken, actual coins may have been used as 
models for succeeding generations of coins. We know that this 
was the practice in Roman times, and this is the commonest and 
easiest device of forgers down to this day. (here is, however, 
as Sahni says, another and better reason for the view that either 
wax or clay was used for making the original models. A minute 
examination of the moulds—the bull and elephant as well as 
the script, particularly where the letters occasionally touch the 
margin or are cut off by it—suggests a cursive styl? of writing 
and a rather freehand style of design for the bull, the elephant, 
such as would only be possible in soft material. 
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It may be that at the very outset a negative was made in 
wax or clay : in the small size of these coins it would be much 
easier to engrave a negative (with a bluntly rounded style) than 
to carve a positive. If the original negative was in wax: a 
positive could be made from it directly by casting in fine clay 
and then baking the cast so obtained. If it wasin clay, it 
could be baked hard before making a positive from it, and this 
positive could be made either in clay or metal, to serve as a 
model. Considering everything, Sahni perhaps very rightly 
concludes that this was the method adopted at the 
Bahudhanyaka mint. 


Removal of Obstructions in flow 


To ensure the free flow of metal into the coin sockets any 
obstructing bits of clay left between the end of a radial canal and 
a coin socket had to be removed. There are several instances 
where the removal of this obstruction is evidenced by a rough- 
ness of the channel at this point. Failing this precaution some of 
the sockets would not receive the metal; Figs. 11.4(4) and 11.4(5) 
show a few sockets which appear to have remained empty 
because the channels were blocked either from the very first, or 
later, by the fusing of the clay when the mould was baked prior 
to the casiing. 


In the great majority of many fragments the channel into 
the scoket is free, But in a few itis not. At first one would be 


Fig. 11,5, 


Fig. 11.6. 
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inclined to think that these were cases of oversight, but a 
moment's reflection will show that they may well be intentional. 
The passage is cleared only on one of the coupled faces (see Fig. 
11.5). In fact this may be an advantage because the link thereby 
left in the metal near the edge of the coin would make it easier 
to break off the coin from the end of the spoke (Fig. 11.6). A 
comparison with the Mathura coin moulds described below leaves 
no doubt as to the advantage of this procedure, and it is possible 
that the intelligent Yaudheya coiner may have purposely left 
these obstructions on one side of each disc. 


Tenon and Mortise Device 


Many of the fragments have a small irregular bit of brick 
or stone embedded in the outer border, between the coin-sockets. 
This foreign object is often seen sticking out like a peg. Other 
‘fragments show irregular pits in this position, indicating that 
such pegs had once lodged there. This was a tenon-and-mortise 
device for replacing the discs exactly in their places when 
coupling the moulds. The irregular shape of the bits made it 
easy to recognize the pegs (tenons) belonging to their pits 
(mortises). With more than one tenon on each face of a 
disc it was important that they should have distinctive shapes. 
No complete disc has been found. but by roughly reconstructing 
a number of discs it is possible to say that on each face there 

were two or three places, either for a mortise or for a tenon. 


Oblique Groove Device 


Another device worthy of note was an oblique groove 
drawn across the outer edge of each disc (Fig. 11.7). As the casting 


Fig. 11.7. Two discs coupled by theic blank faces, 
Approximately actual size, 
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was done with the discs placed in a vertical column, these grooves 
ran obliquely across the outer (cylindrical) surface of the whole 
set of discs. The groove must have served as an index line to 
enable the workman to check from outside the positions of the 
discs when reconstructing a set after the models had been 
removed. From the appearance of the grooves it is clear that 
they were made while the clay was still soft or at least unbaked : ` 
the edges of the groove are sometimes slightly raised, The smooth 
surface of the groove shows that it was made with a blunt, roun- 
ded instrument like the edge of a well-worn coin. Asa rule the 
groove is about 1 to 11 mm. wide and about as deep. 


Blank Faces 


Occasionally we come across a f:agment which is blank on 
one face. Some times two discs are found sticking together by 
their blank faces. The blank faces generally show a thin crust 
of dark grey dusting powder, looking like ash from an oven, which 
must have been used to prevent the discs adhering firmly. It 
appears that the complete mould must have contained several sets 
of disc placed one above the other, and the dusting powder was 
spread between the blank faces on the top and bottom of conti- 
guous sets. 


Dusting Powder Between Surfaces 


In making up this column the blank top surface of each set 
was first covered with a thin layer of dusting powder before the 
next set was placed upon it. Several pairs of disc fragments, in- 
cluding portions of the top and bottom discs of contiguous sets, 
have been found sticking together by their blank faces, with the 
remains of the powder still lying between them. 


Grooves Across Blank Surfaces 


Sahni has given a plate which shows two adhering discs. 
One of them has an oblique groove across its rim. The fact that 
this groove is not continued on to the other disc shows that the 
discs belong to two consecutive sets in a mould. When they 
were split apart they disclosed, as expected. two blank faces. On 
one of these faces the groove was continued across the blank sur- 
face, this being the top disc of its set ; the other, being a bottom 
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disc, had no grooves on its lower face which was in contact with 
the base-board. Another figure on the plate shows a similar 
pair of discs ; here one face showed two grooves crossing. (For 
these plates see Sahni's Memoir, Fig. 40 and Fig. 7 on Plate II). 


Burnt Clay and Grains 


Among the many fragments of discs were found a few very 
interesting pieces of coarse and porous burnt clay which no doubt 
originally formed a plaster jacket round the entire mould. This 
clay luting contained a large admixture of plant material espe- 
cially the husk and grains of a cereal. According to Sahni, some 
of the grains are wheat or barley and some are pad ly. Of course, 
the grains as well as the husk are charred. but the microscopic 
cells of the husk have left clear impressions on the matrix of car- 
bonized clay; and their the charred and broken condition’, The 
quantity of plant material thus mixed with the clay contributed 
to the rather porous condition of the clay : after it was baked the 
partial combustion of the organic matter left small lacunae in the 
body of the clay. This porosity was,.of course, of importance 
to the successful working of the moulds. 


The clay here mentioned must have been plastered over the 
whole pile of discsal so as to sal up any chinks between the 
discs and thereby prevent the molten metal from leaking 
out. At the same time some porosity was desirable to allow 
the imprisoned gases to escape as the metal was poured in. 
Several pieces of the clay luting were found among the mould 
fragments, It is interesting to see on the concave inner surface 
the impressions of the rims of the discs against which the luting 
was placed one on top of the other ; probably the total number 
in the complete mould was much larger. Luckily, one of these 
pieces of luting is from a region where the oblique groove ran 
across the surface of the pile, and. as expected, the groove is here 


represented by an oblique ridge. 


L A minute examination of some of the charred fragments after chemical 
treatment has made it possible to recognize the microscopic structure of 


the epidermis of some of the plants. 
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One of Sahni's Plates (Plate III. Fig. 82), not given here, 
shows a fragment of a disc with a rather thick piece of luting still 
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Fig. 11.8. Diagramatic sketch of a fragment from the "shoulder" of a 
mould ( Approx. actual size.) 


attached toit. Ithas been sketched from an angle, so as to 
view it in its proper place in the entire mould. From the form 
and position of the luting, with its curved outer surface, it 
appears to have belonged to the "Shoulder" of the mould (Plate 
VII, fig. 146, given in the Memoir ; not reproduced here). Several 
other fragments of discs have been found similary encrusted with 
the remains of the luting, but the outer surface is usually not pre- 
served. : 


The disc shown in fig. 119, with an unusually thick luting 
applied to one surface, evidently belongs to the very bottom of a 
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Fig. 11.9. The bottom disc of a mould. (Approx. actual size). 


mould. The flat lower surface must have been formed in contact 


with the floor on which the pile was placed after the luting was 
applied. 


À Practical Considerations-—From the structural details des- 
cribed above it is now possible to say that the casting was done 
in a complex mould of the kind sketched in the reconstruction. 
The metal poured into the crater filled the central canal and 
thence spread horizontally at different levels through the radial 
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channels into the whorls of coin cockets. The clay luting round 
the entire mould served to bind the discs into a compact pile and 
prevented the leakage of metal. Atthe same time the porous 
nature of the luting allowed the escape of hot gases in advance of 
the inflowing metal. The importaace of mixing husk and grain 
with the clay of the plaster will now be evidert: when the 
mould was baked the combustion of the vegetable matter leit 
the plaster in a porous condition and yet strong enough to hold 
the discs together. 


The discs are usually of a dark grey colour but occasionally 
their marginal portions grade into red—a result no doubt due to 
unequal baking. Prof. Dr. A.C. Chatterji, of Lucknow University, 
subjected some of Sahni's fragments to high temperatures in an 
electric oven and he found that while the grey colour remained 
unaltered up to about 600°C, above that temperature, say, at 
650°C, if the heating was continued for about an hour, the colour 
gradually shaded into red. The fact that in Sahni's discs the red 
colour is nearly always confined to the peripheral parts shows 
that the moulds must have been baked ata temperture of Over 
€00°C, but that this temperature was not maintained ‘long enough 
toturn the central parts red. 


In some discs the outer parts are light and spongy, being 
riddled with gasholes. A few of these are seen sticking together 
by their outer spongy portions so as to form a fused mass. The 
metal must have been poured in while the mould was still hot, to 
ensure its easy flow through the narrowest chanuels. Probably 
the mould was kept in an oven while the metal was poured ia, 
only the top of the mould, with the crates, being exposed. 


This is strongly suggested by the fact that fragments of the 
luting have been found which show sigas of haviag been subjected 
to great heat. They are not only spongy with gas- holes, but have 
even become fused with the rims of the discs they covered and a 
few have a red colour instead of the usual dark grey. 


Appliances Used for Making Moalds 


From the structure of the fragments it is possible to say that 
the following simple appliances were probably used in making the 
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1. Acircular wooden base-board atout 87mm. in diameter, 


with a cylindrical peg 


7 mm, thick fixed in the centre 


N 


(Fig, 11.10). 
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A hollow cylinder just wide enough to fit round the 
circular platform (shown ia broken lines in Fig. 11.10). 


A wide-mouthed cup or a little box without a lid, of 23 
to25 cubic centimeters capacity, for measuring out 
rapidly the quantity of kneaded clay requirel for each 
disc. (The volume of a disc has been calculated to be 
roughly 23-25 cubic cm.). 


A stylet made of wood or metal, with a rounded tip 
about š mm. thick, for engraving in clay or wax. 


Some flat pieces of metal about 1i mm. thick, cut into 


the shape of Fig. 11.4(1) to serveas models for the radial 
channels, 


Fine clay ; wax, ash or charcoal dust ; bits cf stone or 


brick (to serve as tenons) ; paddy or other grain with 
husk. 


Steps in the Construction and Use of Moulds 


It now remains to give a connected account of the steps in 
the process of constructing and using the moulds. 
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(a) The circular base-plate is dusted with rowder, the cy- 
linder is placed over it, and the first disc is prepared round the 
Peg, its circumference being controlled by the cylinder. The 8- 
rayed model for the radial canals js slipped over the peg and 
pressed into the clay down to half its own thickness. Then a 
coin model is similarly pressed in at the end of each of the rays, 
taking care that all the models have the same face down, whether 
it is the obverse or the reverse. Two or three small bits of bricks 
or stone are pressed half-way down at intervals near the Margin, 
to serve as tenons. 


The first disc is now ready. It isdusted with powder before 
the second disc comes to lie on it. 


(b) The second disc is first prepared as a blank on another 
base board. It is then transferred so as to lie on topof the first 
disc, over which it is now firmly pressed down at all points. It 
thus receives on its lower surface the impress of all the models 
and of the tenons projecting from the top of the first disc. If the 
first disc received the obverse impressions of the coins. the second 
receives the reverse. On the upper surface cf the second disc 
another set of models and tenoas is pressed in, and the surface is 
dusted over as before to prevent adhesion with the third disc, 
which is next laid on the second ; and so on. 


(c) In this way the discs are erected in a set of, say. a 
dozen discs. The top and bottom discs being blank on one face, 
coins would be formed only in eleven who:!s. 


(d) The cylinder is now removed and the oblique groove 
(which is later to serve as an index line) is drawn across the outer 
cylindrical surface of the set, cutting the rims of ail the dises. 
Preferably two such grooves are marked, on different sides, and 
slanting in opposite directions this would help to distinguish the 
upper and lower faces of the discs. If these grooves, moreover, 
are continued across the blank top face, they would help to disti- 
nguish the top disc fromthe bottom one which cannot be so 
marked because it is in contact with the board. 


(e) For some time this first set of discs is allowed to dry in 
the sun till the discs are hard enough to be handled without fear 
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of their being deformed. Meanwhile a number of other sets are 
prepared in the same way and allowed to dry. 


(f) When the discs in a set are hard enough to be handled 
freely, they are lifted apart and for a time kept in a row In their 
regular sequence, all with the upper side up. The coin models as 
well as the radial canal moJels are now carefully removed for 
repeated use. The tenons, however, are all left in their places. 


(g) Each disc is now carefully examirel on both sides to 
see that the coin impressions on the sockets are clear. Itis also 
imrortant that all channels for the flow of metal into the sockets 
should be free of obstruction. 


(h) When the discs are all in a satisfactory condition they 
are again built up into the original set but on a plain board 
(without a peg). With the help of the tenons and mortises, and 
of the key-lines on the rims, they can easily be replaced in their 
correct positicn:. 


(i) In the same way a number of other sets are built up 
after removing the models from them. 


Or Several of these sets are now placed one over the other 
to form a column of convenient height. Assuming that there are, 
say, a dozen discs in each set, four or five sets. 


(k) When the column has been mae up, it is plastered over 
with a paste of clay mixed with unhuskel grain, a funnel-like 
crater being left at the top to receive the molten metal The 
mould is, however, not yet ready for casting. 


š (1) The final step before casting is to bake the mould, with 
its clay luting, in a furance. This will harden the discs and burn 


out the vegetable mztter in the luting, thereby making it porous 
enough for the escape of gases. 


(m) The casting is then done in the hot mould, preferably 
with the mould still standing in the furnace, with only the crater 
exposed. 
$ S hen the mould has cooled it is broken up, the frag- 

ents of discs and of the clay luting are discarded while . the 
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Coins, attache 1 in close-set whorls upon a central axis, are broken 
off and cleaned. 


From the above description of Sahni. it is obvious that none 
of the discs can be removed intact, and there can, therefore. be 
no question of their being capable of use for repeated castings. 
This fact is important for comparsion with some of the other 
coin moulds discussed below which, being of simpler construction, 
could be used, and may have been used, again and again. While 
in this fact the simpler moulds had the advantage, the Rohtak 
mould is capable of yielding a much large number of ccins at 


each'casting. 


Are Rohtak moulds meant for casting genuine authorized 


coins ? 

It is a curious fact of psychology that the forger comes to 
mind more often when the mould is before us than when the 
coin is being examined. Noneof the many authors who have 
described the Yaudheya coins have ever hinted that the coins 
were spurious, although some of them might well have been cast 
in the very moulds about which we might have doubts. 


The question of forgery was raised by Sir John Marshall 
when describing the Taxila moulds, and Dr. Panna Lall did the 
same when he desc:ibed the Mathura moulds (sce below). How- 
ever, in both these cases there was internal evidence for regard- 
ing the moulds as forgeries. But Sahni sees no special reason to 
doubt the genuineness of the Rohtak moulds. He has discussed 


this subject in details in. his Memoir. We shall not enter into 


this controversy in this chapter and the realer is advised to con- 


sult the original Memoir, in case he is interested. 
3 Sunet Moulds 


The history of Sunet goes back to about 500 B.C. This 
modern village must have been formerly known as Saunetra and 
it probably marks the location of an ancient city founded by 
Sunetra, who is mentioned by Panini (IV, 2,75) and who, accord- 
ing to the Mahabharata (Adiparva 94, cl) was one of the three 
sons of the earlier Dhrtarastra. The face tha: the name of the 
Yaudheya republic occurs in Panini’s Asfadhyayi confirms that 
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the modern Sunet, where these Yaudheya coin moulds have been 
discovered, must be associated with Sunetra. 


Description of the moulds.—Only a few of the more interest- 
ing specimens can be illustrated here. From the description 
(and photographs reproduced in Sahni's Memoirs) it will be seen 
that they possess all the essential features of coin moulds: 


(a) There is a channel for the inflow of molten metal across 
"the margin, clearly seen in several of the more complete speci- 
mens. 


(b) A few specimens consist of paired discs, still attached 
together (back to back), with the remains of a plaster casting 
still adhering round their outermargins showing that the moulds 
were cast in a series of discs which were plastered together into a 
cylindrical pile. 


(c) The raised margin immediately round each coin socket 
has a rough fractured surface, showing that coupled moulds have 
been broken apart, whereas in the case of seals this margin is 
always smooth and often rounded. 


(d) The back of the disc often has a rough, fractured sur- 
face, such as one would obtain if the pairs of discs mentioned 
above were to be broken asunder. The surface is not smooth 
and highly domed, as in many seals, nor is it formed into a ridge 
to enable it to be held between the thumb and finger ; nor, again, 


the adhering remains of plaster which originally bound the discs 
back by their blank faces, 


Technique.—The technique of these moulds was much sim- 
pler than that employed by the Yaudheyas at Rohtak several 
centuries earlier. This is a rather surprising fact. One would 


have expected the later technique to be moreelaborate. In fact, 


as Sahni says, the Sunet moulds are in some respects more com- 


parable in structure with Roman coin moulds of about the same * 
period found in Britain, France and other countries. 


E Unlike the complex multiple moulds of the Rohtak mint, 
the Sunet moulds are single-coin discs. Moreover, they bear the 


coin impressi 
pression (obverse or reverse, as the case may be) only on 
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one face, the other being either flat or slightly convex. The clay 
is sometimes of a grey colour, sometimes red. The average 
diameter of the disc is ca. 28 mm., and of the coin socket 23 mm. 
Round the coin socket there isa raised rim 2 to 3 mm. wide, 
which, as already stated, has a rough fractured surface except 
for a smooth gutter-shaped channelleading across the rim into 
the socket. It was along this rim that the disc was coupled with 
another bearing ha opposite design; th» two appressed 
rims enclosed the coin socket, the two half-channels together 
forming a circular inlet for the metal. The fractured surface of 
the rims is due to the discs having been splic asunder to take out 
the coin. 


Though the material in hand of Sahni wasnotquite sufficient 
to show all the details of the process, he could bear it out that the 
casting was done in a series of discs placed parallel to one another 
so as to make up a cylindrical pile. This is evident not only 
from the adhering remains of the plaster on the back of each 
disc, but also from the fact that specimens have been found 
which consist of pairs of discs still bound together back to back 
by their blank faces, with an intervening layer of mo:tar between 
them. In some specimens even a part of the outer plaster casting 
is preserved round the margins of the paired discs. 


Each pair of discs, when coupled face to face, would have 
its two exposed sides blank. “A number of such pairs were placed 
parallel to each other with a layer of plaster (consisting of clay 
mixed with fibrous vegetable matter) laid between the contiguous 
pairs, like mortar between brick: The whole series was then 
plastered over on the outside with the same binding material, 
taking care to leave open all the channels into the sockets. 


Thus it appears that there must have been a longitudinal 
row of openings along one sida of the cylindrical mould, each 
leading independently into a coin socket. But it is difücult to 
say how this row of canals was supplied with metal. Can it be 
that the metal was poured separately into each opening, with 
the cylinder laid horizontally. This, as Sahni says. would be a 
very unpractical method. A better plan would be to pour the 
metal into a single common channel communicating with all the 
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5 ither an open trough cut into 
kets. Such a channel would be eit I cut into. 
d side of the cylinder (es in Fig. 11.11) or a single longitudinal 
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Fig. 11.12, 


Conjectured reconstructions of the Sunet coin moulds. 
Approximately actual size, 


canal connecting allthe transverse channels, with possibly a 
funnel-like crater at one end, the metal being poured in with 
the mould held in a vertical position (as in Fig. 11.12). But in the 
fragmentary material available there is no evidence either of an 
open trough or of a longitudinal canal. The diagrams (Figs. 11.11. 
and 11.12), given by Sahni, of course, are hypothetical. 


Another possibility is that two or more such cylindrical 
moulds were joined together round a vertical axis so as to bring 
all the individual channels into communication with a single 
axial canal fed through a crater at the top, as in some Roman 
coin moulds discovered at Lingwell Gate in England. But among 
the many specimens that have been examined, there is not even 
one piece showing evidence of two or more discs having been 
placed side by side in one place. The unbroken rims of several of 
the moulds also seem to go against such a grouping of the discs. 
Moreover, if the moulds had been grouped in this manner the 


channels for the metal would have been more like V-shaped cuts 
in the rim and not narrow perforations. 


One more structural det 


: ail should b i 
the discs, in addition to havi e mentioned. Some of 


ng the usual channel for the passage 
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of metal, show one or more narrow grooves marked ontheir outer 
edges, that ison the surface that would b2 exposed when the discs 
are pu: together into a pile, Their purpose seems to have been 
the same as that of the key lines of the Rohtak moulds, namely, 
to enable the discs to be replacedin their correct positions. 
These grooves are not deep enough to have served as longitudinal 
channels for metal, or are they anywhere seen to communicate 
with coin sockets. 


4. Nalanda Moulds 


From recent excavations at Nalanda in Bihar (25/30' N, 85° 
16'E) we have three dark grey terracotta moulds of the Gupta 
coins. The moulds belong to three differert sets. They have teen 
figured and briefly described by G.C. Chandra. 


Like the Sunet pieces, these are all single-coin moulds with 
one side blank, and they ace constructed on essentially the same 
lines. The coin socket was supplied with metal through a later 
channel. The details are best described separately for each 
mould. 


(i) Mould of a coin of Java Gupta (revers2).—Reg. No. 1 
Monastery No. 5 Annexe-Discovered in the year 1923-24, at a 
depth of 10 feet 5 inches (Figs. 11.13 and 11.14). Thisis a clay cylin- 
der of ca. 3 cm. diameter, 13 to 17 mm. high, with a flat bottom. 
The coinsocket is placed eccentrically on the upper end ; it com- 
municates with the exterior through’a rather wide channel which 
expands outward like a funnel, with the outer opening nearly 
twice as wide as the inner. 


One or two rather obscure features of this mould are impor- 
tant from the view point of th: technique. Firstly, there are two 
slightly oblique key-lines on the cylindrical exterior, comparable 
with those on the Rohtak moulds but much more faintly mark- 
ed (Fig. 11.13 and 11.14). Secondly, at two points round the 
cylinder there are small adhering patches of clay of thesame 
grey colour as the mould itself. Icis oaly a thin crust which on 
casual observation might easily be passed over as adhering dirt; 
but it 1s hard black clay.. What is more, a pocket lens reveals at 
four or five spots (figs. 11 13and 11.14) the impressions of vege- 
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f some cereal, with the epider- 
ble matter, probably the husk o ° 
mal cell outlines clearly marked on the crust. Sahni has no 


Fig. 11.13 Fig. 11.14, 

Fig. 11.13, and 11.14—Coin mould of Jaya Gupta from Nalanda, showing n 
fig. 13) two oblique key lines. At (x) are adhering bits of a luting containing 
vegetable matter in which cell structure is clearly visible. Actual size. 
doubt that we have here the remains of an originally much thicker 
and complete layer of plaster made up, like that on the Rohtak 
and Sunet moulds, of clay mixed with fibrous vegetable matter. 
Evidently, as at Rohtak and Sunet, the mould with the plaster 
casing round it was placed in the oven Lefore the metal was 
poured in. But with only this one piece before us it is impossible 

to say whether the coins were cast singly or in series. 


Chandra says that many of the coins of Narasimha ‘Gupta 
and Jaya:Gupta’ bear the marks of filing the lug. The necessity 
of filing must have arisen from the rather large width of the 
feed-channel which probably made it difficult to break off the 
coin from the short thick stalk. 


Si Gi) Mould of a coin of Narasimha Gupta (obverse), Caitya 
site No. 12. The mould was discovered in 1935-36, at a depth of 


Fig. i i 
fnm eae moua of Narasimha Gupta from Nalanda ; 
ttom of mould, Four key lines s marks on blank face. 
Actual size, 
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5 ft-6in. This disc is 8-9 mm. thick, has a peculiar sign marked 
on its flat bottom (see fig. 11.15). The inlet for the metal is very 
definitely funnel-shaped. On the exterior, there are four well 
marked grooves to serve as key lines. No traces of clay luting 
are preserved. but the technique must have been essentially the 
same as in the Jaya Gupta mould described above. 


(iii) Mould of a gold coin of Narasimha Gupta (obverse) 
Reg. No. 7. Caitya site No. 13. It was discovered in the 1935- 
36, at a depth of 5 ft. 7 in. In this connection, ata depth of 5 
feet 7 inches, Chandra writes. "The gold coin of Narasimha 
Gupta (š” diam.) discovered previously at Nalanda, exactly fits 
in with the clay mould now discovered". Considering that this 
is believed to be a mould for a gold coin, th: workmanship is not 
particularly neat. The clay is neither so fine as in the first mould 
described above nor is it so well baked. 


The disc is 6 7 mm. thick. The inlet channel is again funnel- 
shaped, and there are clear indications of three grooves (key lines) 
The rim round the coin socket shows at one point a black adher- 
ing crust which. according to a museum label accompanying the 
mould. is a deposit of slag showing that a coin was actually cast 
in this mould. 


The material from Nalanda is too fragmeatary to show the 
details of the technique, but it seems that essentially it was simi- 
lar to that fo:lowed at Sunet. 


5. Taxila Moulds 


From the famous site at Sirkap near Taxila Sir John 
Marshali! described some clay moulds for making Saka- 
Pahlava coins, some of them bearing the effigy of King 
Azes II. Marshall mentions 23 moulds, of whizh 8 were complete 
discs the rest in fragments. Sahni also examined 18 of these 
moulds. He has given their descriptions in the Memoir. We are 
quoting here the details of five moulds only as specimen. 


1. Marshall: Excavations at Taxila, Arch, Survey oi India, 30f, 34-35 (1932-13), 
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1. 5352. Sk’ 14-2406. Spoil earth, length 3.25”. Fragmen- 
tary mould of terra-cotta with portions of five impres- 
sions of coins of Maues representing caduceus and 
Greek lettering. Red burnt clay. Black paint on inner 


faces. 


2. 5353 Sk’ 13-Ala.-- Outside the Palace and near its S.W. 
corner. Diam. 4-12". A.S.R. I2. pl. XXX, c. Circular 
mould of terra-cotta containing 12 impressions of Scy- 
tho-Parthian coins. Eight of these represent Ki -g 
Azes on horse-back ; the rest show Pallas with spear 
and shield or, some other deity. Light red clay. A 

` channel at the edge for pouring in melted metal. Pro- 
' bably moulds for forging coins. 


' 8. 5354, Sk’ 12-Ala 2. Outside the Palace. Diam. 4-12". 
Circular mould of terra-cotta with 12 impressions of 
Scytho-Parthian coins, neatly all of which represent 
King Azes on horsz-back. Probably moulds for forg- 
ing coins. : 


5355. Sk’ 12-Ala 3. Outside th: Palace. Diam. KEN 
Circular mould of terra cotta with six impressions of 
Scytho Parthian coins. 


5. 5356. Sk" 12-Ala 4. Outside the Palace. Diam. 3 
_., „Circular coin mould of terra-cotta containing six im- 
* “pressions of Scytho-Parthian coins. 


a 


LES SRT eT! 


i The discs are of two sizes, one about 4 inches 10.7 cm.) in 
diameter, the other about 3 inches (7,5 cm-) All the discs are 
blank on one face, and it is possible to couple some of them into 
pairs. It appears that the casting was done in pairs of discs, the 


BUT being poured in through a funnel-shaped excavation at the 
edge. 


mE E ae Pues is crude: the clay is not well 
aha ake a ai a riable variety ; the finish is very poor and 
and morti nn NEUE fit well together. There is no tenon 

ise device. Nor are the channels for the flow of metal 


likely to h : 
ave been v ient; : 
E. ery efficient: The funnel-like inlet narrows 
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Into a fine canal which feeds the nearest coin socket, and it is 
from this socket that all the others have to be fed, by equally 
narrow connecting channe's. 


An essentially similar arrangement of sockets and connect- 
ing channels is described by Dattari! in some Roman coin moulds. 
As in the Mathura moulds described elsewhere (p. 231) 
the sockets onthe opposite face are not connected together 
by canals either in Dattari's moulds or in those from 
Taxila. 


Except for one very interesting fragment, to be described 
presently (No. 1 in the above list), none of the moulds show any 
trace of a luting, but this need not mean that no luting existed 
at the time of casting. 


An exceptional fragment. illustrated by Sahni. is a flat 
piece of red clay about 8 cm. long, bearing on its inner face por- 
tions of five coir impressions. (positives reproduced in plasticine.) 
The pity is that this piece was not found in situ but 
only in spoil earth. This mould represents a coin of king Maues?, 
The coin sockets appear to have been painted black, possibly to 
protect the operating surface, š 


Th: interest of this fragment lies chiefy in the fact that, 
adhering to its outer face, and also along a small part of its mar- 
gin there is a layer of clay abou: 4 mm. chick structurally dife- 
rent from the clay of the mould itself. The adhering layer, as 
Sahni says. unlike the clay of the mould. reveals with a pocket- 
lens numerous impressions of plant fragments mixed with the 
clay. The exact nature of the plants is uncertain, but the form 
ot the impressions suggests the husk of some cereal, like wheat, 
barley or paddy. Uader a high magnification the outlines of the 
cells are clearly s22n. Considering the fact that the clay has 


1.]Dat:ari, G. : Intorno alle forme da fondere Monete Imperiali Romane. Con- 
siderazioni Pratiche. Rivista ltaliama di Numismatica. Vol, XXVI, 


pp. 351-375, 1913. 
2. Brown, C.J.: The Coins of India, 1922, Plate III, fig, 4, 
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passed through the furnace, or perhaps because of this fact, the 
preservation of the cell outlines is remarkably good. 


in impressions on this fragment are sharper than 
Pee kon Taxila moulds, and suggest a finer workman- 
ship. The presence of a luting also indicates that the SE 
was probably done not in pairs of moulds but in piles of a larger 
number. If this was the case the fragment here described must 
be either the top or the bottom member of a series, the luted face 
being blank, 


Another interesting fact about this mould is that it was not 
of the circular disc type, but rectangular to judge by the small 
portion of the mergin which is preserved. 


Except for the specimen just described, the Taxila moulds 
appear to resemble the Roman moulds described by Dattari. 


According to John Marshall, the Taxila moulds belonged to 
the plants of a forger. 


6, ..tranji Khera Moulds 


Sahni has in the Memoir given a natural size photograph 
of a mould from Atranji Khera, an important ancient cite in the 
Etah District, Uttar Pradesh. The mould was sent to him by 
Rao Bahadur K. N. Dikshit (1941), who writes that it was taken 
out from the side of a ravine in the mound cut by the scouring 
action of storm water. "The coins represented in this mould are 
apparently the issues of Huviska, the Kusana king, who has the 
unique elephant rider type on the obverse. Some of the figures 
also show a standing deity, which, again, is different in different 
impressions, one of which can be recognized as the Moon God." 


Outwardly the mould is of bright red colour, but the frac- 
tured edge shows that the clay in the dee 


The red terra-cotta indicates a baking temperature about 600°, 
but the heat was probably not maintained long enough to turn 
the colour of the interior, where owing to the paucity of oxygen 
the combustion of the carbon could only go on slowly. 


per layers is dark grey. 
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The interest of this multiple coin mould lies, as Sahni says, 
in its rectangular form and in the arrangement of the feed- 
channels. In the middle of one of the four sides, there is.a large 
expanded opening from which several canals branch out to 
supply the coin sockets. These canals, however, only feed the 
nearest sockets. which also communicate with one another through 
short connecting channels. The sockets further removed from 
the main opening are supplied indirectly through the nearer 
opening. 


Since the fracture in the mould extends right across the 
width, it is difficult to decide whether it was a square mould (in 
that case there would be 16 sockets on each face) or a rectangu- 
lar one. The margin of the mould is slightly raised in order to 
ensure a closer coupling with the counterpart. At each of the 
two corners which are preserved, there is a tenon still embedded 
in the clay. 


7. Mathura Moulds 


These moulds for making punch-marked variety were dis- 
covered at Mathura and first described by Dr. Panna Lall'in 
I918. They are stated to have been dug out by-Rai Bahadur 
P. Radha Krishna at the Keshavadeva Katra, one of the oldest 
sites at Mathura. 


These are round discs of very fine red terra-cotta on which 
the impressions of the puach-marks are very clearly preserved, 
Each operating face of a disc carries five coin sockets, 


The only complete mould is a set of three discs in which the 
coins were cast in two layers of five coins each. The middle disc 
bears coin sockets on both sides ; the outer ones are blank on 
their exposed faces, except that one of them has a sign scratched 
on it (Fig. 11.16), to indicate that the other face bears the reverse 
impressions of the coins. 


1. PannaLall: A find of clay moulds for forging coins at Mathura, Journ, 
U.P, Hist. Soc., I (ii), 137-140 (1918). 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


232 COINAGE IN ANCIENT INDIA 


Sahni has also examined one of these moulds consisting of 
ten complete discs and one half. Three of these form the only 
complete set with the top and bottom discs blank on their expos- 
ed faces ; two others belong to an incomp:ete set; a second com- 
plete set is formed by the 1% discs and there are four odd discs. 
Oneofthesemustbe the middle: disc of a set because it bearscoin 
sockets on both faces. The remaining three are blank on one face 
except for a cross scratched on the last two (to indicate that the 
other face is the obverse) : these three must be the top or bottom 
discs of other sets, of which there must have been ‘at least two, 
possibly three. 


- * Assuming that all the sets were made up of three discs 
each, the 10) discs between them would represent at least six sets, 
and possibly seven. But there is in fact, no evidence that some 
of the'sets were not made up of more than three discs. 


There are tenons and mortises on the coupled faces which 
enabled the operator to replace the discs in position after the 


Besse + 


Š, . MU "us ``. 


Fig. 1116. Mathura coin mould, partially restored. The incomplete 
set B (with the missing third disc, dotted) showing the way in which the three 
oe Were cut or excavated at the margin so as to make the inlet for the metal. 
E of erra lines (in twointerlocking pairs) are also indicated. 
TR uting s own in dotted patches. In the centre of the bottom 

ace), the circle indicates the position of the rough patch. By the side 


of this circle is a sign which indi 
pressions: indicates that the other face bears the reverse 


models had been removed ; and on i 
: ! red ; the rims of most of the Edi 
SC key-lines recalling those on the Rohtak discs can be ae 
ade out. In the incomplete mould B there are four such lines, 


arranged i i i i : 

ged in two interlocking pairs (Fig 11.16). In disc C, the tw 
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pairs of key-lines cross each other like two overlapping Vs. (Fig. 
11.17.) 


Fig. 11.17. The rim of the middle disc of mould C (Mathura) ; coin- 
sockets omitted. Luting shown dotted. Actual size, 


In the rough sketches just referred to, parts of the rims of 
the discs are shown shaded with dots. These dotted areas re- 
present adhering traces of a luting which in places covers and 
more or less completely conceals the key lines. It is only a very 
thin, almost film-like crust, which was at first overlooked. But 
examination with a pocket lens showed unmistakably that it is 
a layer distinct from the substance o£ the disc, and it was then 
found to be present on the rim of every one of the eleven pieces, 
covering more or less of the surface, and sometimes completely 
concealing from view the oblique grooves or keylines. In some 
places the material of the luting just fills up the groove, and the 
surface of the rim appears smooth and even. 


The luting is composed of a relatively coarser clay than the 
unusually fine clay of che disc, but the most searching examina- 
tion has failed to show any traces of the luting ; the lutings 
are also seen continued over the edge, on to the blank face. 
This is well seen on disc F, (Plate VI, Fig. 132 of the Memoir. 
not reproduced here) where it formsa well-preserved border, 
about 3mm. wide, passing nearly all round the blank face. It 
is sufficiently regular in width to suggest that it was applied by 
rotating the set of discs on a turn-table like a miniature potter's 
wheel. Indeed the discs themselves may very probably have 


been moulded on such a turn-table. 


An interesting feature of some of the blank faces is the pre- 
sence, in the centre. of a usually circular patch, just under a 
centimeter across, where the suríace is in some discs slightly 
raised. in others slightly depressed, but always comparatively 
rough (Fig. 11.16). It is difficult to explain how these patches were 
caused, but everything seems to suggest that they had something 
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to do with the use of a wooden turn-table of which the exposed 
axle-end might have been not quite flush with the table. On 
one of the discs the surface of the circular area is exactly such as 
might be caused by the end of a roughly sawn, but not yet 
planed, wooden rod. 


The metal was poured in at the side, into a peculiarly shap- 
ed opening cut through the edges of the discs where they met. 
In the only complete set we possess (A). the edge of the middle 
disc was cut away into a V-shaped notch, with a straight channel 
on each face leading from the notch toa point just beyond the cen- 
tre. From the main channel on each face leading off at right 
angles, two form either side of it. The ends of these four , chan- 
nels, and that of the main channel itself, communicated with the 
five coin sockets. To complete the opening at the edge of triple 
mould, the two outer discs were excavated on their inner sides 
into shallow depressions which either fitted opposite each other, 
on their side of the notch in the middle disc (see Fig. 11.16 for set 
B), or lay obliquely on the two sides of the middle disc (as in 
set C, Fig. 11.17). 


The workmanship of the discs is very neat. They fit very 
well into each other and their perfectly circular rims, with their 
smooth surface support the idea that they were moulded on a 
turn-table. 


It is possible that, as in the case of the Rohtak moulds, two 
or more sets of discs were combined to make a longer series, all 
cast at one time. But of this there is no clear evidence. 


The clay of these moulds is of an unusually fine grain, and 
the discs are perfectly made. Very likely the same discs were 
used again and again. With the luting applied in such a thin 


layer it must have been possible to dismantle the mould without 
damaging the discs. 


1, The surface cf this main channel is always longitudinally striated, indicat- 


ing that the channel was made on the soft clay with the end of a roughly 
broken stick drawn firmly across the disc, 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


CASTING TECNIQUES 235 


As stated above, the straight canal leading from the funnel 
gives off branches to right and left to supply the sockets, but an 
interesting point in the technique is that these channels were 
only on one of the two coupled faces. On the other face the coin 
sockets have no canals leading tothem. In fact they are not 
required on both faces. (cf. Rohtak moulds, Figs. 11.5 and 11.6). 


The main interest of these moulds is that they were evi- 
dently designed to produce in a single operation coins of a kind 
which must normally have been stcuck with a series of punches. 
For this reason they must be regarded as the work of a forger. 


- Panna Lall considered these moulds to be as old as the era 
when this type of coinage was current in India. Since then, 
however, the moulds have been studied indetail by Durga Prasad, 
an acknowledged authority on Indian punch-marked coins. His 
opinion is that they are not older than the 2nd or Ist century 
A.C. Durga Prasad says : 


The moulds bear impressions of pre-Mauryan, Nanda and 
Mauryan coins of three different periods, ranging from 5th to 
3rd century B.C..........All the impressions were made from worn 
out coins...as is evident from the round edges—The same worn 
coins have been used to produce impressions on separate moulds. 
The impressions on the moulds are from known punch-marked 
coins of silver. None of the coins show the symbol groups of the 
Suraseni coins of Mathura or the 7th or 6th century B.C. It 
appears that some ingenious person made an attempt to fake sil- 
ver punch-marked coins by casting, and prepared these compound 
moulds from very fine clay. buthe made the impressions from 
worn coins which are now available, not knowing that he was 
using coins of three different periods.—On the above grounds I am 
convinced that these moulds were made for faking silver punch- 
marked coins of the known variety within recent times." 


Durga Prasad's estimate of the date of these moulds accords 
with the fact that their construction generally resembles that of 
the Taxila moulds and of those from the Roman sites in Europe 
and Africa, all of which belong to the early centuries of the 


Christian era. 
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+ Whether the forger used an inferior silver alloy to make his 
work pay, or whether he cast the coins in copper and then cover- 
ed them with silver, it is not possible to say. 


Sahni has also included in his Memoir a comparison of the 
ancient Indian techniques with those adopted by China and 
Rome. We would appreciate if for these details, our reader 
cousults Sahni's Memoir. 


8. Sanchi Moulds 


Sahni discovered some moulds in the exhibits of the 
Buddhists monuments at Sanchi, wrongly labelled as clay seals. 
They are all single coin discs of terracota, about 21 mm. in outer 
diameter, and show the characteristic fractured surface of the 
rim round the coin sockets, by which the discs were originally 
coupled. They all possess on one side a U-shaped cut leading to 
the socket, to serve as an inlet for the metal. The coin sockets 
vary from 13 to 13.5 mm. across. According to Sahni an interes- 
ting point is that the marginal cut goes right across the thickness 
of the disc, suggesting that the discs may have been combined, as 
is seen in some Roman moulds, into two or three piles, with a 
central crater at the top. 


These Sanchi moulds, it is very likely, were used for casting 
coins of the rulers of the Western Ksatrapa dynasty (ca. 150 
A.C.—ca. 388 A.C.). The obverse type shows the king's bust to 
right on the coins (to left on the moulds), and the reverse hasa 
Caitya symbol, with a wavy line below anda crescent and star 
by the side. The legend is written round the margin on the re- 
verse side. In one of the legends, one could read the king’s name 
Ksatrapa Vi$vasena (Saka 216-226, ¡.e., 294-304 A.C.) 


9, Kondapur Moulds 


Kondapurisin the Hyderabad State (17735 N, 78']'E 
where K.M. Ahmad made an interesting discovery of coin Em 
The account was published in the Proceedings of the Hyderabad 

Archaeological and Historical Society, 1941. As Sahni says, 
apart from numerous coins of which the date is estimated as ca. 
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north and the Andhra period in tke south), Ahmad unearthed 
coin moulds among which there were some for casting punch- 
marked coins, some for casting Andhra coins and some for the 
Ksatrapa coins. 


10, Kadkal Moulds 


These moulds belong to the southern India. K.M. Ahmad 
announced their discovery in the Annual Report of the Archa- 
eological Department of the State of Hyderabad, Deccan (193o- 
37), and the moulds were also exhibited at the Annual Meeting 
of the Numismatic Society of India, held at Mysore in 1935. 
Trial trenches made near the village of Kadkal (16°12’ N, 76°S1’E) 
disclosed furnaces. slag and ash-chutes as well as broken pieces 
of terra-cota moulds and coins of unpublished varieties. Since 
the legend isin the Nagari script, the coins belong to the llth to 
14th century A.C. Most of the coins were found in ash-chuteg 
along with their moulds. These moulds are comparatively of 


much recent date. 
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COINAGE IN THE LITERATURE 
I. VEDIC PERIOD 


The well knit Vedic society, amongst other things aspired 
for wealth and prosperity, which very much depended on pasu, 
the cattle and praja, the progeny as well as the skilled and un- 
skilled labour. The earliest civilized man reared cattle (gramya 
pasu) besides the vayavya (creatures or birds of sky) and 

süranya (creatures of the forest)! Cattle reared were 
cow, 4 sheep, horse, goat, and man himself (five cattle: 
paitca-pasavali). This gave them milk, butter and juice of corn’. 
What the ancient Indian of the Vedic times aspired for would be 
seen from the following often-quoted stanza of the Yajuh (XXII. 


22) Lem 


O Brahman, let there be born in the kingdom, the 
Brahmana illustrious for religious knowledge ; let there 
be born the Rajanya, heroic; skilled archer, piercing 
with shafts, mighty warrior ; the cow giving abundant 
milk ; the ox good at carrying ; the swift courser; the 
industrious woman. May Parjanya send rain according 
to our desire ; may our fruit-hearing plants ripen ; may 
acquisition (yoga) and preservation (ksema) of property 


1. TEN ATA Taga: Sgr FIST | 


TY Saige AAA graat Y 1 Ay, XIX. 6, 14. 
2. gea at efr gash get TAT | 

sfr HEATH Fe gt TY Af ata (1 

Wr SO Tat gearen gr veg d 

Mga genre ART at ret fecere uu Av. II. 26. 4-5, 
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be secured to us.’ (Yv. II. 22) 
Property or Wealth 


Yaska, the great Vedic lexicographer gives twenty-eight 
synonymns for wealth or property of which rekna, riktha 
rayi, vasu, rayak and dravina* are very common in the Vedic 
literature : 

Rekna.—Property left by bequest; inherited possession ; 

also gold. 

Riktha.— Property left at death, inheritance; or any pro- 

perty. 

Rayi,—Treasure. wealth or riches. 

Vasu.—Wealth ; riches ; goods ; property. 

Rayas (posah) Increase of wealth. 

Dravina—Movable property as opposed to house and 

field ; substance ; goods. 

Objective of Money.—Any possession is regarded as wealth 
but money was necessary for three purposes: for the offer as 
daksina or honorarium, specially co priests and teachers ; kraya 
for the purchase of commodities ; and rdjasva, or taxes or what- 
ever was due to state or king. This gave rise to two systems: 
barter and coinage. The Vedic stanzas and the subsequent 
Vedic literature mention that the honoraria to priests, guests 
and teachers were paid in terms of cows. Cow was also a unit 
for the purchase of articles. The Satapatha Brahmana refers to 
many articles in exchange of which Soma could be purchased. 
The oldest reference in world literature for barter purchase is 


1. sm r4 Aa Aaa AIMAR rg TAT: asar 
SUELES afa: gaat Tat Klek 
aa Jaret HATE dH saut frame Pr a: gënt ug 
Gmail + siet: erui AAA T: eem Y». XXII. 22 

2. way! WT! feras, 1 XR: paf: pam 1 en 1 fs 1 aR 
at 1 deg UTE R I AJA I TAT L A: 1 RRRA FG l TMA: 1 
rea: | AR 1 HAT DRE RI p Sa 1 AT: 1 JIJ 1 FAT 1 ES 
aña Travail Nighantu II. 10 
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this purchase of Soma, which I shall quote from the Satapatha 
Brahmana : (III. 3.3.1) 


He bargains for the king (Soma), and because he bargains 
for the king. therefore, any and everything is vendible 
here. He says, “Soma-seller, is thy king Soma for sale ?"— 
"He is for sale,” says the Soma-seller.— I will buy him of 
theel"—"Buy him!" says the Soma-seller.—“I will buy 
him of thee for one-sixteenth (of the cow)."— "King 
Soma,surely,is worth more than that!" says the Soma- 
seller.—"Yes,. king Soma is worth more than that ; but 
great surely is the greatness of the cow”, says the Adhvaryu. 


"From the cow (comes) fresh milk, from her boiled milk, 
from her cream, from her sour curds, from her sour cream, 
from her curdled milk, from her butter, from her ghee, 
from her clotted curds, from her whey : 


"I wil buy him of thee for one hoof (that is, for one-eighth 
ofa cow, each foot containing two hoofs or fafa or 
toes) [—" "King Soma, surely, is worth more than that!" 
says the Somaseller.—"Yes, king Soma is worth more than 
that, but great surely, is the greatness of the cow." replies 
the Adhvaryu; and havingeach time enu merated the 
same ten virtues, he says, “I will buy hii of thee for one 
foot (that is one-fourth of a cow since a cow has four 
feet) —"for half (the cow),"—"for the cow’! "King Soma 
has been bought" ! says the Soma-seller, "name the kinds". 


He (the Adhvaryu) says "Gold isthine, a cloth is thine, 
a goat is thine, a milch-cow is thine [” And because they 
first bargain and afterwards come to terms, therefore, about 
any and everything, that is for sale here, people first 
bargain and afterwards Come to terms. And the reason why 
only the Adhvaryu enumerates the virtues of the cow, and 
not the Soma.seller those of the Soma, is that Soma is 
already glorified, since Soma is a god. And the Adhvaryu 
thereby glorifies the cow, thinking, “Seeing her virtues 
he shall buy her |: This is why only the Adhvaryu enume- 


E 3 
a qu um of the cow, and not the Soma-seller those 
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And as to this bargaining five times :—the sacrifice (yajña) 
being of equal measure with the year, and there being five 
seasons in the year, he thus obtains it (the sacrifice, Soma) 
in five (divisions), and therefore he bargains five times! ` 


Soma is also bought against gold, against she-goat (aja), 
against a cloth, against a skin, against a milch cow, against a pair 
of kine and thus against ten objects the details of which are 
given in the subsequent passages of the Satapatha Brahmana, 

This passage is oneof the oldest records in the human 
history of sale and purchase, and of bargaining. Herecowis a 
unit, the fractions enumerated are š, ¿and š, and also the multi- 
ples as a pair of cows. From the passage itis not clear, what 
the unit would have been in the case of gold. Was the Soma 
purchased against some specified weight of gold or against some 
coins of gold ? The Yajuh text in connection with the purchase 
of Soma is the following : 


1. gé att omg 1 < aad gg gent? Aaa TITAS 
mg Aaa goe gtt wor zf mzq serg dfan d d d 
Aa aña mir a RUN yal ar GE 
stat era dar yasa: dit aaa ma fer: 
sent: 1 (1) 

AF iga TA i ae A O sl 
qud aada web ud aens miaa ed R u (2) 

amber 8 Aur gut at aa: A a de qtafaadt 
qasan: AA a TaleeTq Nifai aAa aardrqieqareqrar- 
guarda aaa la: a maz ara ai 
ga efe u (3) 

a am (ag $ ged 3 umm dp ger fagit $ rat RA 
a qa quer qc area cenit semi gege qz: 
aeaaea wend mg aren foot gët d grat Séi 
A ds versitaifar zf gege má 
agarre + gie? gibt i (4) 

qe Ter Wen TUS | acid d aa: gg aT "E. HUI 
qa d airaa emer mer qari 1 (5) 

SBr. IL 3. 3. 1-5. 
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t pure with, what is pure I purchase, the bright 

E EN iba immortal with immortal (amrta). The 

sacrificer keep thy cow. Let thy £old pieces (candrani, the 

` plural) be with us, Fervour's form art thou, and Prajapati s 

nature. With the most noble animal (paramena pasuna, i.e. 

‘the cow) art thou purchased. MayI increase with thou- 
sand-fold abundance. 


In this verse of the Yajurveda, it is mentioned that gold is 
brilliant añd Soma is brilliant : both are pure and therefore, 
Soma is purchased against gold. In the same verse, the plural of 
candra (gold) is given (candrani) which Griffith has translated as 
gold pieces.. This indicates that gold pieces were available for 
barter ; they must have been of some standard size or weight ; 
my presumption is that they were the earliest gold coins. with 
some recognised evaluation, at least against a cow which was 
also a standard unit. Most likely, the equivalent of a cow was 
one gold piece “and we had the fractions, ł,ł and4 also in 
current use for dealings. On the analogy, the word pada came 
to be used for one-quarter (a cow has four padas), the word safa 
came to be used for + since the cow has 8. fafas or toes (hoofs) 
in all. The word kala means one-sixteenth, which is also a unit 
of cow as well as of a gold coin. Á 


One Cow=One gold piece=Candra 

1 Gold piece=4 padas=8 safas=16 balas. 

In another verse of the Yajuh (XIX.93) there is a 
reference to hundred-valued lustrous pieces which meant 
hundred gold coins  (fatamanamayufcandrena). Satamana 
is a gold coin equivalent to Hundred Gold Units. Whereas the 
Yajuh verse quoted above mentions Satamana candra, the Satpa- 
tha Brahmara clearly mentions of a priest's fee in gold with a 
value of hundred (suvarnam Satamanam). Here we shall quote 
a few passages from this Brahmana, indicating daksina or hono- 
rarium or fee given to priests in terms of gold. 


l. ga et gu MUTT es TE Org prp Gp ed D s=zrfur 
queria TATA: TAT TYAT elas TANT qua i 
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1. They now sit down round the seventh foot-print ; and 
having laid down the piece of gold (hiranya). that is, 
gold coin, in the foot-print, he offers.* 

2. The priests’ fee for it is gold ; for this is a sacrifice to 
Agni. and gold is Agni's seed ; therefore the priests’ fee 
is gold.* 

3. The priests' fee is gold weighing (or valuing) a hundred 
(suvarnam fatamanam).. 


As has been indicated elsewhere (Critical Introduction to the 
Satapatha Brahmaua) in the passage quoted above is meant a coin 
of hundred grains in mass ; it is difficult to say what the unit of 


mass is. 


Niska a gold coin.—Niska is a term with a very old usage 
for coins, particularly of gold. The Satapatha Brahmana has the 
following passage in this connection : š 

‘Now Uddalaka Aruui was driving about, as a cho:en 
(offering-priest), amongst the people of the Northern 
Country. By him a gold coin (niska) was offered ; for in 
the time of our forefathers a prize (ekadhanam) used 
to be offered by chosen (priests) when driving about 
for the sake of calling out the timid to a disputation.* 


Prof. Geldner has interpreted the practice, referred to in 


this passage thus: 


He (Uddalaka) had taken a gold piece (niska or gold 
coin) with him : for in times of old the chosen (priests) 


1. wa ged wd fa 1 a feed ux Pom MG ` 
SBr. III. 3. 1. 3. 


2. wea Dot «ferr | të as uw et ve og qe 
faxed «ferar | SBr. IV. 5. 1. 15. 
3. Got «ferar gau THAT edis ATTA | SBr. XIII. 4. 2. 7. 
4. Ser eta: | riada STREET qur frr surfed nasa 
ad aquí gangs uaeqe qae frerarart- 
drett arenam ds 1 SBr. XI. 4,1. 1. 
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who caused a crowd to gather round them used to take 
a single gold piece with them with a view to their pro- 
posing a riddle (or problem) whenever they were 
afraid, i 
The Gopatha Brahmana also refers to a similar passage. 
The chosen (priest), Uddalaka Aruni went for the contest to the 
people of the North, Having been afraid of the debating con- 
test (obloquy) his gold coin (niska) was put on, i.e., was worn 
round the neck :."I shall give this to any learned Brahmana who 
will speak up against ma”, thus (he thought). 
I shall quote one more passage from the Satapatha mention- 
ing niska : 
Then he (Uddalaka) gave up to him the gold coin (niska) 
saying: "Thouartlearned, Svaidayana: and verily, 
gold is given unto him who knows gold" ; and he (Svai- 


dayana) having concealed it, went away. They asked 
him, "How did the son of Gautama behave ?"2 


The word "nisba" occurs four times in the Regveda: 
Niskagriva : V. 19.3 
Niskam : II. 33. 10 ; VIII. 47. 15 
Niskan : I.1262. 


1. Living men with collars of gold (nisbagriva), earnest in 
praise, desirous of food, augment by this laudation the 
vigour of thee abiding in the white firmament.? 


Here, Niskagriva, perhaps, refers to a gold ornament worn 
round the neck, and consisting of niska or gold coins. Even up 


l. getrei | at qrefaredrsarq ait MAA, ge E o offer 
TW4, garg Ra, at ar MAN Tat Sra feca fey TAT ud 
LS l Gopatha, Purvabhaga, III. 6 

2. get g fer aa sarna qaq aa gafa aedi 

Sie fram dg g weg: lge ara gatsabf i 


RE SBr. XI. 4. 1. 8. 
x a TATRA soe A TAT geg: | 
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to very recent times Indian women usa] to wear necklaces made 
of gold coins. 

2. Worthy (of reference), thou bearest arrows and a bow; 

worthy (of praise), thou wearest an adorable and omniform 


niskal 
Again, Sayana as well as Wilson translate the word niska as 
necklace (hara). Probably, it means a necklace woven by silken 
thread and consisting of gold coins as pendants all round. The 
verse previous to it also mentions of gold ornaments [He shines 
with brilliant gold ornaments (babhruh  Sukrebhih pipise 
hiranyaih]* 
3. Daughter of heaven, whatever ill-omened dream threat- 
ens Trita Aptya, we transfer it to the worker of nisha (gold 
ornaments) or to the maker of garlands.* 


Here again niska is a necklace made of gold coins. 


Satapatha Brahmana, the sixteenth 


(kala) and eighth (Safa) parts of the gold coin were also used in 
the purchase of Soma, so here in one of. the succeeding verses, 
we have a reference to the sixteenth (kala) and the eighth (afa) 
part of the unit coin used in the payment of debts (rua) : 
As (in the sacrifice) we put severally together the pro- 
per kalas (1/16 denomination of a gold coin) and the 
tafas (hoofs or 3 denomination of a gold coin) and as 
we discharge a debt, so we transfer all the ill-omened 
dream that rests on Aptya.* 


As we have seen in the 


citing (my acceptance) 


4. From which generous prince. soli 
ed a hundred niskas, a 


I, Kaksivat, unhesitatingly accept 
= ECTS SENE REL 
1 sia Pat gert aeris fre qaq aen | Rv. IL 33. 10. 
fenfu: FRET wr THE qafa: Pä fect: 1 Rv. II. 33. 9. 
3. fre at Wr go? AA at fa | 


fat graced gënt af ema FTAA: g SAAT q Sur: H 
Ry. VIII. 47. 15. 


4. war wat ur TS qq ert daan | 
qar geret denia saa: mH m 
Ry. VIII. 47, 17 
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- hundred vigorous steeds, and a hundred bulls, whereby be 
has spread his imperishable fame through heaven.’ 


In this verse, niska is undoubtedly a gold coin. The generous 
prince gives to Kaksivat one hundred coins as a present. 


Only gold coins were in usage in the times of the Vedas. It 
is difficult to say what the unit was. The unit came to be known 
as suvarna (which also means gold) and at the time of Manu. a 
niska was equivalent to 4 suvarnas and at the time of Amarakosa, 
aniska was rated at 108 suvarnas. Satamana was a heavier coin. 
The fractions of the niska used were called kala, pada and Safa. 


The word niska does not occur in the Yajurveda, but it fre- 
quently occurs in the Atharvaveda : 


Niskagrivah : V. 17.14. 

Niskamiva: V. 14. 3; XIX. 57.5. 

Niskah : VIT. 104.1; XX. 131.5, 
HA Niskan : XX. 127.3. 


Niskagrwa, as in the Rgveda, means the gold-necklaced, or 
the one putting on a necklace of niskas or gold coins? In two 
passages, the word nisha again? refers to a gold jewel round the 
neck or a chain of gold coins going round the neck. The word 
niska is used in plural with a prefix haritam hiranyayam, which 
definitely points to the gold coins with {tthe characteristic golden 
hue. We have a definite mention of one hundred gold niskas 
(Satam niskah hiranyayah) in another passage." In the Kuntapa 


1. STO TAY SAA POMEL, SAA geg E STR | 


ag giel rere ater RSE eer ut Ry. I. 126. 2 
2. TER ater Aa: ra: 1 3 Av. V. 17. 14; 
3. feret qaq veer af er: | 

Seil Se Sot Drees sfr year h Av. V.14. 3. 


AAA Zodi: Mara wfr Sea tt Av. XIX. 57. 5. 


S DR ed Era Qr ang gp _ Av. VII. 104, 1. 
os O. Ax, XX. 181. 5, 
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Hymn of the Atharvaveda, one-hundred niskas, ten wreaths and 
thrice a hundred mettled steeds, and ten-thousands cows were 
presented toa Rsi? Here the word niska definitely stands for 
one hundred gold pieces. almost of the same weight, and must 
have been the coins of those days. 


Weights, Measures and Denominatioas in the Manu 


We have shown above that the use of gold coins was pre- 
valent in this country since the Vedic age. Unfortunately, the 
gold coins, suvarna, Satamana, nisba, and others were also used 
in necklaces and ornaments, and. therefore, from generation to 
generation, gold was melted for the metaland different uses. It 
had the cash value and hence, we do not find gold coins in arch- 
aeological findings. All gold coins we possess belong to the post- 
punch-marked period, not to speak of the Vedic period, which we 
should not expect even, 


The traditions of the Manusmrti are also very old. Here 
in this treatise we find in the Eighth Chapter an enumeration of 
units and measures thus : 

The small dust particles which one can see floating in air, 
whilst a beam of sunlight emerges out of a small hole in a dark 
room. form the smallest unit of measure. called trasarenu? 


8 Trasarenus—1 Liksa 

3 Liksas=1 Rajasarsapa (mustard seed) 

3 Rajasarsapas=1 Gaura-sarsapa* (white mustard) 

6 Gaura-sarsapa=1 Madhyama-yava (average barley 
grain) 

3 Yavas =1Krsuala 

5 Krsnalas =1 Masa 


1. uq eut AAS Tet AAA STAT! Afa srareadat Teal TT dam 11 


Ay. XX. 127. 3. 
2. tte w geet SAT i 
sa AHA ur TAA di Manu. VIII, 132. 
3. mansa fiar ger Tiare: | 
qt eebe "rat deeg: H Manu. VII, 133. 
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16 Masas el Suvarna! (gold unit in weight) 


4 Suvarnas =1 Pala 
10 Palas =1 Dharana : 

2 Krsualas =] Raupya-masaka? (silver coin in weight) 
16 Raupya-masakas =1 Dharana=Rajata-purana (silver 
purdna) 

1 Karsa weight of copper=1 Karsapana* (copper coin) 
10 Dharanas=1 Rajata-Satamana (one fatamana of silver) 


4 Suvarnas=1 Niska* 
250 Panas=1 Sahasa (ordinary Sahasa) 
500 Panas=1 Madhyama Sahasa (intermediate Sahasa) 

1000 Panas=1 Uttama Sahasa® (best Sahasa) 
The coins were not only used as denominations of money for 
purchase and sale, or daRsina, or fine, or as revenue, they were 
also used for their weight measures. Uptil now in India, we find 
that the Rupee weight was taken as standard for 1 tola (80 tolas 
or 80 rupee coins weigh 1 seer ; 1 kg.=1.071 seers), 


1. wq seet Rafa cra SUT | 


ges SUA ATE geneet WIE di Manu, VII. 134. 
2. gei gemaat: gas WR ST | 
Seene wer Tast rerum: N Manu, VIII. 135. 
3. FT NIS Mal AURA VIO: | 
a faster ers: aie: YU: H Manu, VIII. 136. 
4. got est: ATAR UM: | 
wp Safari breet agoe gaer: |i Manu. VIII. 137. 


5. WYATT gert am STD: UTE: et: 
CC-O. FP TEMS: Ns Sam N By Siddhanta Manm VARS: 


CHAPTER XIII 
COINAGE IN LITERATURE II—PANINI 


Panini isknown to be the most celebrated grammarian 
of the Vedic and Sanskrit language (perhaps the greatest 
grammarian in the history of languages). He is said to 
have fluorished in the fourth century B.C. Panini’s own 
system, as well as hiscitation of the views of different schools 
of grammar, show that grammatical studies must have been fairly 
well advanced in his time. We have the celebrated commentary 
on Panini's Astadhyays by Patañjali, known as the Mahabhasya 
(second century B.C.), a varttiba by Katyayana (which in fact 
precedes the Mahabhasya). and the Kasika, a more readable trea- 
tise, utilizing. Panini's Sutras. V.S. Agrawal’ has an important 
paper on coinage in Panini's literature in the Journal of Numis- 
matic Society of India, and we have collected some details from 
this paper. D-R. Bhandarkar's Lectures on Ancient Indian Numis- 
matics are also important for study. 


Niska 
Panini mentions niska in the following three sUtras : 


(i) Asamase niskadibhyah, i.e., the thak suffix is added in 
the sense of tena krtam, etc., to nisha and others including pana, 
pada, masa, when not in a compound. For example. naiskika 
means ‘purchased for’ or ‘worth’ one nisha. Similarly panika, 
padika and masika, denote an article purchased for these 


coins. 


1. V.S. Agrawal, Ancient Coins as known to Panini, Journ. Numis. Soc. of 
India, 15, 27-41(1953). 

2. gea frontiers: | —Panini. V. I. 20. 
quake ate rai rti Stot quien whi ag 
fag a ed ña | fenfu 1 Mahabhasya- 
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f.—lIt refers to a transaction con- 


ii) Dvi-tri purvan-niskd à 
m for which special forms were dvi- 


cluded for two or three niskas, mene 
niskam, dvi-naiskikam ; tri-niskam, tri-naiskikam. 


(iii) Sata-sahasrantacca niskat? i.e., the affix than comes in 
the sense of matup, after the words Sata and sahasra, when they 
are prefixed to niska. Thus in Papini's time a possessor of one 
hundred niskas was called naiska-satika, and one thousand nis- 
kas, naiska-sahasrika. These appear to be real titles indicating 
the degree of opulence (adhya-bhava, III, 2.56) of. the person so 
‘designated. The Mahabharata also refers to these two degrees of 
wealth; consisting of 100 and 1000 niskas? Patafijali uses the 
‘terms niskadhana, and Sataniskadhana (owner of 1 niska or 100 
niska pieces. The Kasika adds that it .was no usual to 
add the word suvarna before nisha, evidently because niska was 
already understood as a gold coin‘ According tothe Mahabharata 
the unit of wealth was reckoned at 106 niskas of Sold P 
. _ Niska as a gold coin also seems to havehad its submultiples. 
Dr. D.R. Bhandarkar suggested that the 20,000 padas offered by 
king Janaka as prize to the most learned Brahmana in the assem- 
bly of philosophers were gold coins .related to niska® He also 
supposed that this pada coin was the same as that referred to in 

Panini's sutra Pana-pada-masa-satadyat, V.134. While it is 
Jikely that king Janaka offered gold pieces called pada as daksina, 
it is not certain if pada of sutra V. 1.34 was a token coin of the 
gold niska. From its juxtaposition with pana; it may -as well 
have been related to the silver karsapana in which series it is 
mentioned by Kautilya. Thesubmultiple pada coin of niska, 
however, did exist, as Patafijali refers to it as panniska and pada- 


1, Gaia | —Panini. V. 1. 30. 
2. Madea Fuera | —Panini. V. 2. 119. 
3. aed read og o q gies) —Mahabharata. Anu$a- 


2 MORE > "sana, 13. 43. 
SUSO wafa 1 —Kasika. V. 2. 119 
3. We As gral frepargds sar | — Mahabharata, Drona. 67.10. 


“6, Dr. Bhandarkar. A,LN., pp. 48, 49 ° I 
AAR, pp. 48, 49. ` Also J 
san O ee aa à unha dataka que 456, IV. 97) 
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niska! (pada optionally becomes pad before nisha). Manu defines 
niska as equal in weight to four suvarnas or 320 rattis* This 


would make a padaniska synonymous with suvarza, but since no 
specimens of either the niska or suvarna have yet come to light 
it is not possible to indicate their relative weights, The Kasika 
instances niska-mala, a necklace of niskas, as indicative of wealth 
in coins (hiranya-parimane).* 


Suvarpa 


Panini does not name the suvarua coin, but the same is im- 
plied in sutra Hiranya-parimauam dhane, which refers to a 
person's wealth in terms of coined gold.* 


Kautilya mentions suvarua as a weight equal tol Ëarsa or 
80 guñjas (—140 grains). Older specimens of punch-marked 
suvarna coins are wanting, but this theoretical weight is confirm- 
ed by the suvarna coins of the Gupta period which were struck 
after an indigenous weight standard. From such examples as dri- 
suvarna-dhana, adhyardha-suvarna, dvi-suvarna (purchased for 
13 or 2 suvarnas, V.1.29), it is certain that suvarna was a coin 


with a weight of 1 Rarsa- 


When the words hiranya and suvarma are found associated 
together. the former denotes bullion and the latter coined gold 
(hirana-suvarna in the Jatakas and the Artha-Sastra). 


In another sūtra, Panini refers to pieces of gold equal to a 


standard weight. Obviously such pieces were gold coins, as 
shown by its examples, cited in the Katiba, viz. hajako niskah, 


hatakam karsdpanam, gold pieces or coins called niska and 


1. fret Arama | free aaa artery | IATA | MAN d 
Mahabhasya on VI. 3.55. 


2. Manu, VIII. 137. | 
3. Katika on fecasfona wt (VI. 2.55) Been A 1 ze: 


ds ss 1 sq afr Pes 1 frenar | 
4. freute si-Pauini. VI2. 55—fzgauperg—Kaiika on tke 
Sutra. g ; 


5. area: fend | — Panini. 1V.3.153. 
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ight Gold karsi-panas are 
truck toa standard weig -pan 
een elsewhere ; and the Kasika's reference is either to 
nee coins of one karsa weight, or tothe much a gold coins 
of Kedara Kusanas, also referred to by it as Kedara. 


Whereas literary evidence supports the existence of a gold 
currency. so far not a single specimen of a gold punch-marked 
coin of any denomination has been found in any hoard. Patañ- 
jali is possibly hinting at gold currency when he refers to the 
purchase of two drona measures of corn with gold sufficient for 
it (dvi-dronena hiranyena dhanyam krinati), or to the purchase of 
one thousand horses with the amount of gold sufficient for it. 


Suyarpa- Masaka 


The masa coin in gold and copper weighed 5 rattis and in 
silver 2 rattis. Specimens of silver and copper mdsas are known. 
but suvarna-masaka occurs only in literature. 


Satamana 


It is referred to in the: Panini sutra “Satamana-vimsatika- 
sahasra-vasanad-an'. i.e., the affix comes after fatamana, vimsatika 
l. seed Baas | gesoat agaaa: WA Tet RRA: 
Ia serit wafer dran fast RAMA: 1 grew! 
fren: | gee geif | atgeng | giodiag afa et few d 
afefe great | — Kasika, on IV. 3. 153., 

2. werd!  -—Paünini. V. 2. 120., 
On this Kasika is: RR Ra ated RRE 

AMAT SAUTE Hale AAT | Ale sue et ATT | 

St: BAT | SA HITT | Het RRA et: quw: d Pret. 
aa AUS ESAE ES OS REA | 

3. eg ord guf | sent creates 1 faz tard ER | 
far Teo red AURA 1 _.amerarmsarq AQUA | geet. 
ARO We erger wg Rara git! ag aay 1 Maha- 

ayaa! —Paqm II. 3. 18 

v. ARA ate | gent eae: arate aah =ë 
SINN | —Mahabhiasya. on 1. 4, 52. 

4. aaa faeries ser —Pauini V, 1,27. 


l 
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and others in the prescribed sense, e.g.. Satamanena krtam Sata- 
münam, and article purchased for one Satamdna was called 
Satamüni- Satamana in all probability wasa gold coin in addition 
to its being a silver coin. According to the Vedic Index, mana 
in the Vedic literature wasa measure of weight equivalent to the 
krsnala or raktika (II. 152). Thus the weight of fatamana taken 
literally would be 100 rattis. 


But the Satamana was more properly related to silver 
coinage. In the Satapatha Brahmana (XIIL2.3.2.) it is stated : 
‘Gold and silver will be the fee for the sake of variety to corres- 
pond to the manifold form of the deity, and that daksiza will be 
Satamana/since a human being lives for one hundred years. 
Here is a definite reference to a silver satamana coin of 100 parts, 
i.e., 100 ratti wt. The Manta mentions the silver Satamdna as equal 
to ten dharanas or 300 rattis in weight, but no actual specimen 
of a silver punch-marked coin conforms to the extracrdinary 
weight of 560 grains. 


The heaviest silver punch-marked pieces so far discovered 
are the oblong bars found by Sir John Marshall in the Bhir 
mound at Taxila along with two coins of Alexander the Great 
and one of Philip Aridaeus, ‘fresh from the mint’ and therefore 
assignable to about the middle of the fourth century B.C. Their 
weights range between 155.7 grains (inthe case of much worn 
pieces) to 177.3 grains? Allan connects them, without good 
reason, with the weight standard of the Achaemenid siglos and 
thinks that they were struck as double sigloi. Now. the maxi- 
mum weight of the Persian sigloi is said to be 86.45 grains and 
that of a doublesiglos could not have exceeled 173 grains, 
which makes Allan’s identification untenable?. In terms of an 


Indian weight standard these oblong bars approximate to 100 
rattis or 180 grains weight, the heaviest one of 177.3 grains being 


1. < faced fa aaa dog waftr sarqa det | 
—S$Br, XIII. 4. 2. 10 
2 Allan: Ancient Indian Coins, p. xiii, also pp. 1-2, 
Var, Suyvarna-satamanayor=upasankhyanam. Bhasya, Adbyardha-Sata- 
manam, dvi-Satamünam. 
3. Durga Prasad : Science and Culture. 1938, pp. 462-65. 
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curi to 985 rattis and ratti weighing 18 grains. Taking the 
literal meaning of Satamana_of the weight of pM mañas or, 
krsmalas as suggested in the Vedic Index 2 152), it would; 
appear that the Taxila bent-bar coins (ala a) represent the 
ancient satamana coins of silver. They are struck with symbols. 
with regular orientation and were part of the oldest punch- 
marked currency. Katyayana mentions fatamana in a Varttika 
to re gularise such formations as adhyardha-satamanam, dvi-sata- 
manam, (purchased for 13 or 2 gatamanas) which suggests that 
the satamana was a current coin up to: the time of Katyayana 


(cf. also the Mahabhasya)? For Satamana, please also see D.C. 
Sircar's paper? ' : 
e Sana 


Panini refers to a range of prices in terms of Sana coins,‘ 
such as 14 Sana (Sanad-va, V.1. 35, adhyardhasanam, adhyardha- 
Sanyam); 2 Sanas (dvi-Sanam, dvaiSanarh, dvi-Sanyarh), and 3$anas 
(tri-Sanam, trai$aparh, tri-Sanyam) to which Patañjali adds 
paiica-$anarb and pañca-Sanyam. Thisshows sana to have been 
quite a popular coin. Panini also mentions fna as a parimana, 
ie. weight? but such examples as dvai-sana, purchased for 2 sana 
show that it was the name of a coin. Carakarefers to fana as 
a weight equal to one-fourth of a suvarna or karsa,i.e., 20 
rattis. This may. have been a gold sana of which we are 
not certain. But ana as a real silver coin was one-eighth of one 


LU ergett | Mahabhasya mesai AREA 1 
2. AATA | AART | ESTA | famam | on Panini 
farmat weary 1 —V.1.29, 
3, Journ, Numis. Soc. India, 15, 136-150 (1953). 
4. MUMET | — Panini V. 1.35. On it, the Mahabhasya. 
WAMU AT 1 gestart ap amag Tenge | 
| TOR | RUT AAA | eT] Wesen | 


RARA aag | ferry | f a : 
fieri Pr 3 Y SS | AAT | 


5. Aa: cee = 
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fatamana as .stated positively in the Mahabharata’; its weight, 
therefore, was 121 rattis or 22.5 grs? : 


Panini refers to certain taxes Jevied in east India* On 
which the Kasika cites sitpe-sauah, on Sana, a special cess at the 
rate of one ana coin per kitchen (supa) or household On Sana, 
please also refer to the paper by D.C. Sircar,* 


Karsapana 


Panini refers to karsapana in a sutra regulating the forms 
adhyardha-karsdpanam, dvi-karsapanam purchased for :l}or 2 
barsüpaua coins. 


That the word karsapana was also included in the Árdhar- 
cadi group® may be stated on the strength of Patañjali using 
both the masculine and neuter forms karsdpauah, karsapanam- 


The word karsapana is unknown in the Samhita or Brah- 
mana literature (excepting once in the Samavidhana Br. IIL7.9.) 
and is peculiarly a term of classical Sanskrit coined in the Sutra 


period. 


Karsapana was the name of the silver punch-marked coin 
of which numerous hoards have been found in various parts of 
India. It was the standard medium of exchange from about the 
sixth century B.C. onwards. Like the present rupee, it had its 


1. wet srrar: waar gëf! —Mahabharata. Aranyaka. 134.14 

2. Journ, Numis, Soc. of India 14, 22-26 (1952) 

3. ref a mat stéi) —PVamini. VI. 3. 10. On this Kasika, 
qaa: ( aset: | —Panini VI.2.64.-Kasika on it says. 
QU MT: WETSTSING | 

4. Journ. Numis. Soc. of India 16, 40-50 (1954), 


5. Taart ATAR | --Panini.V.1. 29. 
6. sw I —Pagin:. II. 4. 31. The list includes 


aia, seram, fer, a, AT, gef, Ara, and gar i 
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i mentiona + as ardha’ and bhaga’, 

3 asa’, When Panini refers to big sums‘, 
Ee Sg of the coin it is the silver Bergen 
that is meant as being the standard coin of histime. In a sutra 
Panini teaches a suffix after 100 (sata) without the name a 
in the sense of ‘purchased therewith’; and so in sutra x . 27, 
after 1000 (sahasra) ; and in V. 1. 29 after 1,500 (adhyardha-sah- 
asra) and 2000 (dvi-sahasra), etc. In all these cases the standard 
coin, viz. the silver karsapana, is to be understood. The Artha- 
fastra refers in a descending order to fata-sahasra, pañcasat- saha- 
sra, dafa-sahasra, pañca-sahasra, sahasra, sata and vimsSati coins, 
which meant so many silver panas (karsapanas). The same 
linguistic form is known to Patafijali who mentions Sata-sahasra 
coins without the word karsapana* and refers to a hundred pairs 
of saris purchased for one hundred, i.e., 100 silver karsapanas’ 
ME 


1. Katika on Panini qarata (V. 1. 49) Ad Ser ei 
sfe: | 

2. Kasika on Panini amara (V. 1. 49)— wrmredtsf erate <a 
ST: | 

3. goot sote — Panini, V. 1. 34. On it. Kasika : | 
aimag | Buerg 1 faqes 1 srsamaqrersq 1 fure 1 Tasen 1... 
mal gerdoterg p Patent faqaq puer» reme | E: 
may | PRI 1 1 

4. RARA! (27) frase urere | 
(29) quam | (34)—Panini V. 1. 27 ; 29 ; 34. 

5.. ara earam — Panini, V. 1. 21 
On it, the Mahabhasya—aea Má, sd «Tee | 

6. s fg ws aa aaa et ramal gët ART 
adder —Mahaohasya on auitaaia—Panini. II, 1, 69 

7. mr Ble wed menaa- Mahabhasya on Sites SA- 
aad - Panini, V. 1. 21. 

8. aaa aE: — 
Panini V. 2. 45 ; on this, Mahabhasya 

SR PAT Wale, Career WTNT ST SCI 
= E Wer et ORAR | ged Tear: | 
pl gag 99) ` . 
CC-O. IAT 
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On one of the Panini Sutras Pataiijali definitely says that the 
phrase ekadasam and ekadaSam sahasram are understood to refer 
respectively to a hundred and a thousand karsapanas exceeded by 
eleven. Similarly sata in another sutra’ prefixed by adhyardha 
dvi and tri would refer to 150, 200 and 300 karsapanas, and the 
same standard coin is meant in another? sutra in such phrases as 
dvi-Satikam danditah, ‘fined two hundred (Rarsapanas)’. 


The Asjadhyayi uses both names, karsapana and pana where- 
as the Arthasastra uses hundreds of times only the shorter form 
pana. Itis possible that some kind of chronological sequence is 
indicated here. Katyayana records one more name for karsa- 
pana, viz, prati, an article purchased for one arsdpaya being 
called pratika?. Prati, a much later name for Rarsapaya, is also 
mentioned in the Mahabharata, "a relief loan atl per cent 
interest" 


Table of Karsapana 


In order to understand more clearly the lower denomina- 
tions of the karsapana which Panini has mentioned, V.S. Agrawal 
has given a comparative table of karsapana and its sub-multiples 
which is given below (cf. the Arthasastra® and the Gangamala 


Jataka): ° 


. WurAm-um-ammq— Panini V. 1. 34 

2. avecqaatater—Pauin:. V, 4. 2 on this Kasika— 
fzafemi afea: 1 "Palast sie: 1 

3. tatuar sfaea—Mahabhasya on «arefesd Panini. (V.1.25) 
Katyayana II. 347. Katiba : aratrmrefess ama 1 rafa 1 
usara WT gett: | gf: 1 frt 1 Pratika worth a 
Karsapana or 16 panas or cowries (Monier Williams) 

4. gf ag ad gët Est AUT 
— Mahabharata. Sabha. 5. 68. 

5. Ep. Ind, VIII, 82 ; also see Journ, Numis. Soc. India. 7, 32 (1945). 
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TABLE 
>. 
Division Panini Jatakas Arthasastra 
1/1 | Karsapana and Kahapana Pana 
Pana 
1/2 | Ardha; also call- | Addha Ardha Pana 
ed Bhaga i 
14 | Pada Pada ; Cattaro Pada 
Masaka 
1/8 | Dvi-Maéa Dve-Masaka Astabhaga 
1/16 | Masa Eka-Masaka Masaka 
1/32 | Ardha-masa, Addha-Masaka, | Ardha-Masaka 
' Kakani Kakini Kakini 
(in Vart. on V. 
1.33) Ardha- 
Kakani 


Half-Karsapana (Ardha and Bhaga) 

Panini refers to ardha! (V. 1. 48) asthe name of a current 

coin. Kasika explains it as a half-karsapana or half-rupaka. 

A small transaction involving a profit, income, tax, etc, of an 

ardha was called ardhika?. Kautilya refers to ardhapana and 

Katyayana to ardha as a coin by itself. That which was pur- 
chased for an ardha was called ardhika or ardhiki. 


Another important name of the ardha coin given in the 
Astadhyays is bhaga, to indicate the main submultiple of a 
karsapana?. 


et RN ENT 
1, AR | — Panini V. 1. 48 ; onit Kasika, aset STS et 
| 


2, Poni: AR e S3 wet waft aR qg 
Beata dag etary \—Kasika on V. I. 48 ; feaq agm- 


Varttika, 


We" —Pagini V. 1. 49 ; on it Kasikz : 
pe T ika: ARS STRT- 
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Quarter-Karsapana 


Panini refers to pada in a sutra’ (V. 1. 34). Pataiijali calls it 
padika paid as daily wages to a labourer’. Theterms dvipadika 
and tripadika signifying two and three padas respectively are 
obviously implied in the sutra?*, (VI. 3. 10; VI. 4. 130). They do 
not appear to be independent coins, but simply the pada coin 
preceded by dvi and tri. 


One-Eighth Karsapana 


Kautilya refers to it as asfabhaga, an actual coin related to 
the pana (Arth. II. 12, p. 84). Manu calls it padardha (VIII. 404). 
The Astadhyays implies dvi-masa in sutra V. 1. 34 ? the Artha- 
fastra makes it a unit of weight in the suvarua series. 


Cunningham thought that the table of silver coins was 
limited to three divisions, the karsapana, with its half and its 
quarter’, To this we can now definitely add the name of one- 
eighth and one-sixteenth karsapana. Dvimasa may also mean two 
pieces of masa coins or one double piece ; for purposes of gram- 
matical rules the form of the word would be the same. 


Misa 


Sutra V. 1. 34 mentions masa after Ha and pada. Masa 
was both a silver and a copper coin. For purposes of grammati- 


1. qqa — Panini V. 1. 34 
See Mahabhasya on afr: PASTA frans 1—Panini, 1.3.72 


a FA hr AAN | 

2. rarer gegdbargt qq ste —Panini V. 4. 1, on it Kaska 
says dt at ardt eat, Dobei «uf 1 $ Z a «ara aña 
zatfr | See also Kasika on VI. 2. 65 53. 10 ; VI. 4. 130, 
(urit fedt ma VI. 2. SR wmm c fz- 
vert 1 SS faafamt, Similarly in VI. 3. 10; «qm: TI—VI. 
4.130, fave: geit fever Ei oft satt Prat 


se 1) 


3. wot. at tot peter — Panini V. 1. 34 
4. Cunningham ; Coins of Ancient India, p. 46. 


a 
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the word-form would remain the same. A silver 
maga was one-sixteenth part of a karsapana and weighed 2 rattis 
(3.6 grs.), (See Manu also). Actual specimens of silver masa 
coin (raupya-masa) have now been found in a hoard at Bhir 
mound, Taxila and at Thathari in C.P. They are minute coins 
with a single symbol stamped on one side, weighing 2 to 3 grains 


and with a diameter of 0.2 inches.* 


cal formations 


Copper Currency 


Panini refers to adhyardha-masa* i.e., one and a half masa, . 
which shows his acquaintance with an actual coin called ardha- 
masa. This ardha-masa was a copper coin? The addha-masaka 
coin is referred to in the Jatakas (Addhamasaka, Jat.), 


Panini does not mention the kakani and ardhakakani. but 
Katyayana knows them as current coins (Varttika on V. 1. 33)‘, 
Both kakani and ardha-kakani are mentioned in the Arthasastra 
as copper pieces, kakanika being the charge per day for stamping 
weights and measures" (II. 19, 53). 


1. Journ, Numis, Soc, of India, 8, 41 (1916) ; 13, 168 (1951) 
2. WU-We-ATG-Aatag@— Panini V. 1. 34 


3. V. S. Agrawal writes in this connection: mt once thought that an 
ardhamasa of silver (of 1 ratti=1.8 Érs, theoretical weight) would 
be too minute to be handled and did not exist, Recently a number 
of minute coins were brought by the gold-washers in the Indus 
near Jahangira. The lot contains several specimens of silver ardha-mas- 
akas, weighing 1,518, 1,332, 1.577, 1.22 grs, etc, and are 0.160°’ dia, in 
size, One silver specimen weighs 0.4783 grains and is 0.102" in size. 
Nevertheless it is a regular specimen with a symbol consisting of seven 
globules onone side. Itisan ardhakakani coin in silver. Iam inclined 
to believe that a kakani and an ardha-kakani coin in silver also existed. 
This would be true of the Post-Paninian. or the Mauryan epoch. For 


these and other specimens from Ujjain.” 4 à 
13, 164-174 (1951). Jjain," see Journ. Numis. Soc. of India 


ie. an article purchased for one kakant coin, or 1} or 2 or 3 kakanis. 


5. giga . 
SAA aaa QU  —Arthagastra, II. 19.53 
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Vimsatika (a silver punch-marked coin of 20 masas).— 
Panini knows of a heavier karsapana called vimsatika equivalent 
to 20 masas as against the standard karsdpana of 16 masas. 
Viméatika is mentioned in two sutras!. 


The first rule states that affix an is added to vimsatika and 
others in the sense of ‘purchased for so much’ (and other mean- 
ings taught up to V. I. 63). For example, vaimsatika, ‘that which 
is purchased for a vimSatika coin’. 


The second sūtra enjoins kha affix in the same sense after 
the word vimfatika when preceded by the word adhyardha or a 
numeral in dvigu compound, e.g.. adhyardha-vinsatikinam, dri- 
vimsatibinam and tri-vimsatikinam. purchased for 14,2 and 3 
virhsatika coins. 


Again in another sutra.” Panini mentions vimésatika and 
trimsatka as countec-examples which in this context were names 
(samjña) of coms. Thus Panini knows of these two special coins 
in a very intimate manner. The vimíatiha as its name implies 
was a coin of twenty. and the trimíatka or thirty parts. i.e. 


masas. 


As to the real nature and identity of the vimsatika coin, 
VS. Agrawal has cited the following evidences, in regards to a 
coinage system based on twenty divisions : 


l. The Yajiavalkya Smrti mentions a pala weight equal to 


four or five suvarnas on the basis of which the Mitaksara notes ; 


Lo marta — Panini V. 1. 27 Pair — 
Panini V. 1. 32. On these Sutras, we have in the Kasika 


(a) sre set, seram I A rfr AL ATTA ! 
(b) ges Praia 1 Graña 1 ARA | 


2. faafataageat gemis —Pauini V. 1. 24;in the Kasika 
Pare: p Para: v faafaa: 1 Frere: 1 
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Pañica-suvarna pala pakse vimsatimasah pano bhavati ie. in the 
case of a pala equalling five suvarnas. the pana has a weight of 


twenty masas. 


2. The Katyayana Smrti also preserves a tradition that a 
Karsapana equalled twenty, and not sixteen masas. 


3. Patañjali cites another teacher (apara) stating that ‘in 
times past sixteen masas made one Rarsapana', implying that in his 
time, the karsapana of 20 masas or vismmsatika was known in his 
locality. It seems that both vimssatika and Rarsapana were in 
circulation in different localities in the same period. It is interes- 
ting to note that actual specimens of viñsatika weight coins and 
their lower denominations have been found in the Pañcala 
coinage.? V,S. Agrawal also cites evidences from the Jatakas. 


The passages froro the above sources of different periods 
show that the vimsatika was a current coin in certain localities, 
e.g., Magadha and Pañcala, as the karsdpana of 16 masas was in 
other localities. The Pali texts definitely describe it as vimsati- 
masaka kahapana, whereas Panini calls it simply a vith§atika, as 
a specific name (samjña) in popular usage. He is thus referring to 
the virh$ütika and the karsapana as two varieties of coins of 
different values. 


Actual Specimens of Virngatika Coins 


Durga Prasad, of Benares informed Dr. Vasudeva Sharana 
Agrawalthat he obtained heavy karsapanas of silver from Rajgir. 
These coins weigh from 78 to 80 grains. They are now in the Luc- : 
know Museum (acquired as part of the late numismatist'scollect- 
ion), and from their fabric and symbols it can be said with cer- 
tainty that they represent an earlier stage than the 32 ratti karsa- 
pana. The period of transition from 20 masas weight to 16 masas 
seems to be the epoch of the Naada King who are credited with 
the standardization of weights. It were most probably the 
Nandas who initiated a bold reform in the punch-marked 


currency in the matter of weight, symbols and fabric. All these 
—— oem 


1. Yajavalk ya Smrti. with Mitükgarz, 1, 364 ; 365, 


2. Cunningham : Coins of Ancient India, p, 81. ; | 
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factors become'evident even bya superficial comparison of the 
vimsatita coins with the standard karsapana of 16 masas “and 5 
symbol groups. 


Trimsatka.—Besides vimSatika, Panini also mentions a speci- 
fic coin named triiifatka (V.I. 24), a name which is found only 
in the Asjadhyayi and not elsewhere. The trimsatka apparently 
stands for a coin of 30 masas, or 60 rattis. Durga Prasad ob- 
tained from Bihar specimens of silver punch-marked coins weigh- 
ing 104 grains and 105-7 grains or about 158 rattis which should 
be identified as trimsatka. 


The viméatika and trimsatka coins also appear in copper 
weighing respectively 20x5=100 and 30X 5—150 rattis. As seen 
in the Pancala coinage, the heavier issues in copper continued in 
use much longer than in silver. 


The viméatika seems to have had its own sub-multiples of 
1/2. 1/4, 1/8, 1/16, all related to the weight standard of 40 ratti in 
silver and 100 rattis in copper. 


Ropa (Punch-marked Symbols) 


A large number of symbols are found stamped on ancient 
karsapana coins,ton account of which they have been called 
punch-marked, corresponding to signati argenti of the Greek his- 
torian Quintius Curtius. “The mode of manufacturing these 
coins was first to get ready a hammered sheet, which was then 
cut into strips. and sub-divided into lengths of approximately the 
desired weight, which was adjusted by clipping the corners when 
necessary? After this the metallic pieces were subjected to the 
process of stamping symbols on them by means of a separate 

Jt E A 


1. The work on correctly identifying these symbols was initiated by Mr, W. 
Theobald (JASB, 1890 & 1901). Recently Durga Prasad illustrated 
about 564 such symbols from a large number of well preserved coins and 
described them in his Essay entitled ‘Classification and Significance af the 
Symbols on the Silver Punch-marked Coins of Ancient India’, Numisma- 
tic Supplement, No. XLV, 1934, p. 9 f. 


2, Smith, Cat. of the Coins in the Indian Museum, p. 134. 
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punch for each symbol. It is this particular stage in the process 
of manufacture to which Panini refers in a sutra : (Rupadahata 


prafomsayoran) rüpa takes the affix yap in the sense of ahata, 


‘impressed’, or prasamsa ‘praise’. e.g , Rapyo gauh, a bullof praise- 
worthy form ; and rupyo dinarah, rupyo kedarah and rupyam 
karsipanath, i.e., the impreased dindra, Redara, and karsapana 
coins, 


The first two examples of dindra (Denarius) and kedara 
(coins of the Kedara Kusanas, 3rd-4th century A.D.) do not seem 
to be in order, as these coins were cast in moulds and not punch- 
ed. The example rupyam karsapanam was a genuine old example. 
According to the Katiba, the symbols on such coins were struck 
with a punch (nighatika-tadanadina). A metal piece as long us 
it was not stamped (ayantrita), had no use as currency.? 


The word rapa in Panini's sūtra being in the singular num- 
ber, points to one symbol stamped with one punch at a time, i-e., 
foreachsymbolseparate punching was required. We know 
from the standard silver coins of 15 masas that each bears a 
group of five symbols of great variety, and each figure was stamp- 
ed with its particular punch. On most of the specimens the two 
symbolsineach group are the sun and a six-armed symbol 
(sadara), but no definite order seems to have been observed in 
punching and there is considerable overlapping of symbols. 
Some of the names of the rüpas or figures on these coins were the 
same as the names of marks (labsanas) used in branding cows. 


Sometimes the term rupa was used for the coin itself’, as in 


the Mahasupina Jataka (1-340). Kautilya mentions an officer 


L Siet Panini V. 2, 120;0n it, the Kasika is 
WIEN TAY ven | SOUTO] IATA FTAA- 
Set waft ged ret eque Bat dato: | et Rer: | ef 
PITT | ITE E wr: Tet: 1 SS 
NS d geri Ms | ETT Pa 1 ear | 


2, Uttaradhyayana Sūtra XX. 42, 


3. Mahüsupina Jataka, I, 340, 
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called Rupadarfaka*, Examiner of Coins. In his comment on 
a varttika to Panini's sutra 1.4.52, Patañjali also refers to an 
officer called Rupatarka whose duty was to scrutinize the current 
karsapana coins. 


Other Coins and Panini 


In addition to the coins mentioned above, the existence of 
the following coins also is indicated on the basis of literary 
references and sometimes from actual discovery in the hoards : 


Tri-Viméatika—A silver coin equal to three vimfatikas or 
120 rattis in weight, is mentioned in the Kasika’. V. S. Agrawal 
does not interpret tri-vimsatika of the Kasika as three vimsatikas 
but a three-vimsatika piece. 


Dvi-vimgatika.— A coin equal to 80 rattis in weight, is men- 
tioned in the same above example by the Kasika example. 


Adhyardha-vimsatika.—A coin equal to 1} vih satika i.e. 60 
rattis in weight, which would be equivalent to a trimsatka, is 
mentioned in the same example. 


Ardha-Vimégatika.—A coin equal to 20 rattis in weight. 
This seems to have been a sub-multiple of the yimnsatika series on 
the same pattern as ardha or half-a-karsapana in the standard 
karsapanas oí 32 rattis. The existence of this coin is presumed 
by the specific mention of a Paiica masaka coin in the list of the 
Gangamala-Jataka. That Pañca-Masaka was nothing but an- 
other name of the pada-vimsatika coin. If there was a pada-vim- 
fatika, we may infer that an ardha-vimíatika also was minted 


asa matter of course. 
Raupya Adhyardha-Masaka.—This coin of li Masaka or 3 


rattis weight. seems to be implied in the examples given in the 


A A 
veran TARA: Harter 
33: | —Arthasastra, II, 9.32. 

2. SU «a «Y  wl—Panini 
I. 4. 52; the Mahabhasya on it mentions: Tafa TT: PAT- 
qui sar SIH Tq Ta | 

3. faafaa a: —Panini V. 1. 32; the Kasika mentions: 
werd fatal fata ARA | 
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a! which also refers to ‘dvi-masaka (same 


; Panini Sutr : 
Kasika on a Pan 4 rattis weight) and tri-masaka (a silver 


as astabhaga karsapana of 
coin of 6 rattis weight). ` ` 


Raupya Kakani.—It has been earlier stated that the Rakani 


and ardha-kakans were copper coins ; but the study of the minute 
silver coins found in the Kabul river at Jahangira and the Sipra 
river at Ujjain? shows the existence of the kakani and ardha- 


hakans coins in silver also. Besides as found in the examples. 


recorded in the Rasika V. 1. 33 the Tri-Kakani, Dvi-Kakani and 
Adhyardha-Kakani also seem to have existed. 


In the light of above, the series of ancient punch-marked 
coins, both in silver and copper, are shown below in a tabular 
form. The weight of each coin is indicated both in rattis and 
grains (1, ratti=1.8 grains). This Table has been reproduced from 
V.S, Agrawal's paper. 


Silver Punch-marked Coins’ 


Satamana Series 


Rattis Grains 
Satamana ` 100 ! 180 
Ardha-Satamana 50 90 

"o Tri-Sana : 37.5 67.5 
| Pada-Satamana or Dvi-Sana 25 45 
Adhyardha-Sana 18.75 33.75 
Padardha-Satamana or Sana 125 22.5 
Asta-bhaga-Satamana or Ardha- 
Sana 6.25 11.25 


d. RISHTRIRR(— Panini V. 1. 34 ; the Kasika on it mentions 
ss | ferme | Paren | 


2, Journ, Numis, Soc. India, 13, 167. (1951) 
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Viméatika Series 


Tri-vim$atika 120 
Dvi-vimsatika 80 
Adhyardha-virhíatika or trimsatka 60 
Vimsatika 40 
Ardha-vimsatika 20 
Pada-vimsatika or Patica~-Masaka 10 
Karsapana Series 

Karsapana (=Prati) 32 
Ardha-karsapana (=bhaga) 16 
Pada-karsapana 8 
Astabhaga-Karsapana 4 
Raupya adhyardha-masaka 3 
Raupya masaka 2 
Raupya tri-kakani 15 
Raupya ardha-Masaka or Dvi- 

Kakani 0.75 
Raupya kakani 05 
Raupya ardha-kakant 0.25 


Copper Punch-Marked Coins 


Vimsatika Series 
Dvi-vitnSatika 200 
Adhyardha-vimSatika or TrimSatka 150 
VirhSatika 100 
Ardha-VimSatika 50 
Pada-ViméSatika 25 

Karsapana Series 
Karsapana 80 
Ardha-karsapana 40 
Pada-karsapana 20 
Tri-masa 15 


216 
146 
108 


SS Ñ 


57.6 
238 
144 
7.2 
5.4 
3.6 
2.7 


18 
0.9 
0.45 


360 
270 


267 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


268 COINAGE IN ANCIENT INDIA 


Asta-bhaga-kürsüpana or Dvi-masa 10 18 
Masa 5 9 
Ardha-masa 2.5 4.5 
Kakani 1.25 2.25 
Ardha-kakani 0.623 1.125 


We shall conclude this account with the following impres- 
sions of V.S. Agrawal with which we also agree : 


“It may be admitted that one may detect in the above an 
attempt to interpret the literary evidence in favour of 
the existence of a greater number of denominations 
than were perhaps actually minted. It may be so, 
but the literary evidence at our disposal warrants 
such liberal interpretation and the extreme variation 
of the weights of the punch-marked coins of all types 
ranging from 0.35 grains to heaviest 179.4 grains in 
silver and to equal variation in copper also (which have 
not been properly recorded and studied) encourages 
such a belief. However, anintensive study of the weight 
standard of the punch-marked coins. both in copper and 
silver, will ultimately determine whether coins like tri- 
vimsatika, tri-Sana, tri-kakani, etc, were actually 
minted.” 


For the coinage in the Mahabharata, one may refer to the 
paper by V.S. Agrawal 2 


cu eM o 


1, Coin data in the Mahab 


161-174 (1957), harata ; (i) Annals of the Bhandarkar Institute ; 38, 


(ii) Journ, Numis, Soc, India : 18, 143-156 (1956) 
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COINAGE IN LITERATURE III KAUTILYA'S 


[= 
ARTHASASTRA 


Kautilya, also known as Visnugupta and Canakya. over- 
threw the last king of the Nanda dynasty, and placed the great 
Maurya Candragupta on the throne. The Arthasastra, the great 
treatise on the ancient Indian polity, claims to date from the 
period 321-296 B.C. (some authorities place the work in the 
second or third century A.D., and ascribe its composition to a 
South Indian Brahmana.) The archaic style of the book very 
well speaks of its claim to be in the third century B.C. as propos- 
ed by Shamasastry and Fleet. 1914). Kautilya is renowned, not 
only as a king-maker, but also for being thegreatest Indian ex- 
ponent of the art of government and the methods of diplomacy. 
The present text of the treatise may not be absolutely word for- 
word that which was written by Kautilya ; still init we have es- 
sentially a work that he did compose in the period stated above. 
The work endorses and extends much of what we learn in some of 
its lines, from the Greek writer Megasthenes, who was in India 
as the representative of the Syrian king, Seleucus I, at the Court 
of Candragupta and from the inscriptions of that period. 


Pataiijali, the author of the Mahabhasya or the reputed 
Commentary of Panini's Astadhyays makes a mention of an 
ancient system of currency. consisting of a pana of four padas and 
of sixteen masas, obselete in his own time. This fact refers to 
the system of currency described in the Nineteenth Chapter of 
the Second Adhikarana of the Arthagastra. It is as follows : 

AA u —p 
1l. Errar taaan | —Panini V. 1. 29; 
stuet speit — v. 1. 34, 
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10 seeds of Masa (Phaseolus radiatus) or 5 seeds of Guñja 


(Abrus precatorius) =] suvarna Masa 
16 Suvarna Masas =] Suvarna or karsa 
4 Karsas =1 Pala 
88 Mustard seeds (white) =] silver Masa 


16 Silver Masas or 20 Saibya seeds=1 Dharana. 
The names of several coins are also stated in 11.12 of this Artha- 
dastra. As Panini has also mentioned the names of these coins, 
Karsapana in V. I. 29; pana, pada, masa (V.1.34). it follows that 
this system of currency was current during the: time of Panini 
and continued to be so during the reign of Candragupta, 
- tillit was replaced by dinara, and its sub-divisions, some time 
before Patañjali. That during the time of Pataiijali, dinara and 
sub-divisions were prevalent is evident from the Smrtis of 
Katyayana (Vararuci ?), quoted in the Smrticandrika (Vyava- 
harakanda, Part I, p. 231). This system is stated as follows : 


4 Kakani's =] Masa or Pana 
20 Masas =] Karsapana 
4 Karsapana =] Dhanaka 
_ 12 Dhanakas =] Suvarna 
3 Suvarnas ==] Dinara 


In the passages quoted from Katyayana, it is also stated 
that this system of currency was prevalent in the Punjab, It is 
well known that the word dinara is the name denarius, the name 
of a Greek coin (264 B.C.). It goes without saying that the 
introduction of denarius and its sub-divisions into the north-west 
Provinces of India was due to the Bactrian principalities, estab- 
lished to the west of the Indus after the departure of Alexander 
the Great from India. That during the time of Pataiijali, the 
currency system of 16 Masas forming a pana or karsapana was 


not in existence, is clearly stated in the Mahabhasya (1.2.3). 
While commenting on 1.2.64, he says : 


The retention of only one word in a compound of many 
similar words differing in meaning is made possible by 
finding some idea common to all the different meanings. 
CC-O. Prof. sad ho y Ord. alsaisdenived-áromitheootanéota:ypervade ; 
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pada, from pad to move ; masa, from mà, to measure. 
Here (in the several ideas or objects signified by each 
of the words, azsa, pada, and masa) what is common is 
the root-meaning. 


But another teeacher says ' 


It was in times past that sixteen mdsas made one har- 
süpana and sixteen palas one müsasamvadya. Here 
what is common in different meanings is to be found in 
number. 


What is meant in the above passage is this : 


It is a rule (1.2.64) of Panini that in forming a com- 
pound of many words which have the same in all the 
numbers of any single case-ending. only one word is to 
be retained, whether the words mean the same or 
different things. Example : Vrksah +vrksah +vrksah = 
vrksah. Ramah (son of Dasaratha)+Ramah (son of 
Vasudeva)-FRamak (son of Yamadagni) - Ramih. 


Since it is possible to use a word in plural when many simi- 
lar things are meant, Pataiijali came to the conclusion that the 
rule was unnecessary. But the difficulty lay in case of words of 
different meanings, thoughof the same form, as in the case of aksa. 
pada and masa, each meaning coins of different denominations. 
Here. too, taking the root meaning of the words, it ts possible, 
says Pataiijali to find sometheng that is common to all different 
ideas signified by the words similar in form. Instead of finding 
what is common to different ideas in the root-meaning, another 
teacher went so far as the number to find some identity in the 
he case of the word maja: Former- 


conception, particularly in t c : 
ly a kirsipana meant 16 masas ; but in the time of the teacher it 
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meant something else Ge, 20 masas) Even here it is number 
that is common to both. Hence their is identity in meaning. 


Shamsastry concludes from this that the Arthasastra is a 
work of the age when a masa equalling one-sixteenth of a karsa- 
pana was current, and that during the time of Patañjali, a masa 
did not mean one-sixteenth of a karsipana but some- 
thing else. The other thing it meant was probably one-twen- 
tieth of a karsapana, as stated in the Katyayana Smrti. What- 
ever might be the other sense in which that word was used in the 
time of the Mahabhasya, one thing is certain, that long before 
Pataiijali and the other grammarians referred to by him, a masa 
equalling one-sixteenth of a kars@pana, as stated in the Artha- 
fastra, ceased to be current. It follows, therefore, that the 
Arthasastra of Kautilya, describing as it does the prevalence of the 
karsapana of sixteen masas, must necessarily have been in exis- 
tence before Patañjali; forthe Arthasastra ıs a likelife of the 
picture of the commercial history of the times to which it belongs, 
but is not like the Smrtis, devoted to the description of the 
currency of the Vedic times merely in consideration of its sanc- 
tity. Even the Smrti writers could not be free from the influence 
which the commercial condition of their time had exerted on 
them. Hence it is that they are found to make use of the dinara 
and its subdivisions in their rituals, instead of the Vedic 
Satamana, Sakala. harita and niska. They could not-help it since 
the Vedic currency was long extinct. Such being the case, how 
can it be expected that the Arthasastra would refer to the 
currency of by gone ages without any attention to that of its own 
times. If the Arthasastra of Kautilya had been written in the 
third or fourth century A.D. it would certainly have related 
the currency system of the Sakas, And hras or the Guptas, and 
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never at all that referred to in the Sutras of Panini. Hence Sha- 
masastry concludes, that the Arthasastra is a work of the Maurya 
period, and particularly as tradition says, of the timeof Candra- 
gupta Maurya. 


With this brief discussion as regards the antiquity of the 
Arthasastra, we proceed to give extracts from this treatise on the 
coinage and its minting. 


Fines were imposed in terms of panas.—We shall quote only 
one instance out of the numerous ones : 


When the Superintendent of jails puts any person in 
lock-up without declaring the grounds of provocation 
(samruddhakamanakhyaya), he shall be fined 24 panas ; 
when he subjects any person to unjust torture 45 panas; 
when he transfers a prisoner to another place, or dep- 
rives a prisoner of food and water, 96 panas ; when he 
troubles or receives bribes from a prisoner, he shall be 
punished with the middle-most amercement ; when he 
beats a prisoner, he shall be fined 1,000 panas. 


Fractional denominations of a pana: 


Those who seize from manufactories or from the king's 
granary articles of 1/16 to t of a pana in value shall be 
fined 12 panas ; articles of $ to la pana in value, 24 
panas ; articles of k to 1 of a pana in value, 36 panas and 
articles of 1 to 1 pana in value, 48 panas. 
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Road cess and levies to be paid in paras : 


The officer-in-charge of boundaries (antapala) shall 
receive a pana and a quarter as road cess (vartani) on 
each load of merchandise (panyavahanasya). He shall 
levy a pana on a single-hoofed animal, half-a-pana on 
each head of cattle, and a quarter on a minor quad- 


ruped.* 
Interests on loans are paid in panas : 


An interest of a pana and a quarter per month per cent 
is just. Five panas per month per cent is commercial 
interest (yyavahariki). Ten panas per month per cent 
prevails among sea traders (samudranam).* 


Ransom to be paid in panas : 


He who proves his title to a lost or stolen biped, shall pay 
5 panas towards ransom (before taking possession of it). 
Likewise the ransom for a single-hoofed animal shall 
be 4 panas ; for a cow or buffalo, 2 panas; for minor 
quadrupeds, + of a pana and for articles such as precious 
stones, superior or inferior raw materials, 5 per cent of 
their value.? 


Merchants making payments in karas, each kara equal to 10 
panas : 


Merchants dealing in gold, silver, diamonds, precious 
stones, pearls, coral, horses, and elephants shall pay 50 
Raras. Those that trade in cotton threads. clothes, 
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copper, brass, bronze, sandal, medicines, and liquor 
shall pay 40 karas. Those that trade in grains, liquids, 
metals (loha) and deal with carts shall pay 30 aras. 
Those that carry on their trade in glass (dca) and also 
the artisans of fine workmanship, as wellasthose who 
keep prostitutes, shall pay 10 Raras. Those that trade 
in firewood, bamboos, stones, earthen pots, cooked rice, 
and vegetables shall pay 5 Raras. Dramatists and pro- 
stitutes shall pay half their wages.” 


Subsistance to Government servants paid in pauas. 


The sacrificial priest (rtvig), the teacher, the minister, 
the priest (purohita), the commander of the army, the 
heir-apparent prince. the mother of the king. and the 
queen shall (each receive) 48,000 (panas per annum). 


The door keeper. the superintendent of the harem 
(antarvamsika), the commander (prafastr, the collec- 
tor-general and the chamberlian, 24.000. 


The chariot driver. the physician of the army, the 
trainer of horses, the carpenter (vardhaki) and those 
who rear animals (yoniposaka). 2000. 

Trained soldiers, the staff of accountants and writers 
500. Musicians (kuSilava), 250. Of these the trumpet 
blowers (taryakara) shall get twice as much wages as 
others. Artisans and carpenters, 120.2 
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Superintendent of Metals: 


The twelfth chapter of the Second Book of the 
Arthafastra deals with conducting mining operations 
and manufacture. After having described the science 
dealing with the copper and other minerals (Sulbadhatu- 
4astra), distillation and condensation of mercury (rasa- 
paka), and some such details, the author describes the 
nature of gold ores (kaficanika) and silver ores and 
similarly of copper and lead and tin (also of tiksna, i.e. 
iron). Then the author says : 


The superintendent of metals (lohadhyaksah) shall carry 
on the manufacture of copper. lead, tin, vaikrntaka 
(mercury ?), drakuja (brass), vrita (?), kamsa (bronze or 
bell-metal). tala (arsenic), and lodhra (?) and also of 
commodities from them. 


The superintendent of mint (laksanadhyaksah) shall 
carry on the manufacture of silver coins (rüpya-rüpa) 
made up of four parts of copper and one-sixteenth part 
(masa) of any one of the metals, tiksna, trapu. sisa, and 
añjana (tin. lead or antimony). These shall be a pana, 
half-a- pana, a quarter and one-eighth. 


Copper coins (tamra:tpa) made up of four parts of an 
alloy (padajwam) shall be masaka, half-a-masaka, 
kakani, and half-a-kakani. 


The examiner of coins (rupadargaka) shall regulate 
currency both as a medium of exchange (vyavaharikam) 
and as legal tender admissible into the treasury 
(RofapravesYam). The premia levied on coins (into 
the treasury shall be) eight per cent known as rüpiba, 
(Continued) 
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five per cent known as vyaji, one-eighth pana per cent 
as partksika (testing charge), besides (ca) a fine of 25 
panas to be imposed on offenders other than the manu- 
facturer, the seller, the purchaser and the examiner! 


Testing of gold for purity : 


When the streak of pure gold (made on touchstone) is 
of the colour of turmeric, it is termed suvarna. When 
from one to sixteen kakanis of gold in a suvarna (of 
sixteen masakas) are replaced by from cne to six- 
teen kakanis of copper. so that the copper is insepara- 
bly alloyed with the whole mass of the remaining 
quantity of the gold, the sixteen varieties (carats) of 
the standard of the purity of gold (sodafavarnakah) 
will be obtained. 


Having first made a streak with suvarma on a touch- 
stone, then (by the side of the streak) a streak with a 
piece of the gold (to be compared withit) shall be 
made. 


Whenever a uniform streak made on the even surface 
of a touchstone can be wiped off or swept away, Or 
when the streak is due to the sprinkling of any glitter- 
ing powder (gairika) by the nail on touchstone, then an 
attempt for deception can be inferred. 


If, with the edge of the palm dipped in a solution of 
vermilion (jatihingulaka) or of sulphate of iron (pus- 
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pakasisa) in cow's urine, gold (suvarna) is touched, it 
becomes white.” 


Alloying of gold: Pure gold has to be alloyed with differ- 
ent metals to be used for different purposes. Kautilya writes in 
this connection as follows : 


For setting jewels in gold, five parts of kañcana (pure 
gold) and ten parts of gold alloyed with four parts of 
copper or silver shall be the required quantity (màna). 


For setting jewels in hollow ornaments (prsatakaca 
karmanah), three parts of gold to hold the jewel and 
four parts for the bottom (shall be the required quan- 
tity)? 


For the work of tvasiy (i.e., goldsmith preparing solid 
ornaments and setting gems in gold), copper and gold 
shall be mixed in equal quantities. 


For silver articles, either solid or hollow, silver may be 
mixed with half of the amount of gold; or by making 
use of the powder or solution of vermilion gold equal 
to one-fourth the amount of silver of the ornament 
may be painted (vasayet) on it. 


Pure and glittering gold is tapaniya. This combined 
with an equal quantity of lead and heated with rocksalt 
(saindhavika) to melting point under dry cow-dung 
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becomes the basis of gold alloys of blue, red, white, 
yellow (harita), parrot, and pigeon colours. 


The colouring ingredient of gold is one kakani of tiksna 
which is of the colour of the neck of a peacock, tinged 
with white, and which is dazzling and full of copper 
(pitapurnitam), (tiksna is probably copper sulphate).* 


Gold-Silver Alloy. Svetatara.—Pure or impure silver (tara) 
may be heated four times with asthitutha (copper sulphate mix- 
ed with powdered bone), again four times with an equal quantity 
of lead, again four times with dry copper sulphate (suskatuttha), 
again three times in skull (Rapala), and lastly twice in cow-dung. 
Thus the silver acted upon seventeen times by tuttha (sodasatu- 
tthatikrantam), and lastly heated to white light with rock salt 
may made to alloy with suvarna (i.e., the coin known as Rarsa of 
silver, rapyakarsa) to the extent of from one kakani to two migas 
Then the suvarna attains white colour and is called $veta-türa*. 


When three parts of tapaniya (pure gold) are melted with 
thirty-two parts of éveta-tara, the compound becomes reddish 
white ($veta-lohitakam). When three parts of tapaniya are 
combined with thirty-two parts of copper, the compound be- 
comes yellow (pita, red?). Also when three parts of the colouring 
ingredient (ragatribhaga, i.e» tiksna referred to above) are heat- 
ed with tapaniya, the compound becomes yellowish red (pita). 
When two parts of sveta-tara and one part of tapaniya are heat- 
ed, the whole mass becomes as green as mudga (Phaseolus mungo). 


Artha. 11. 13. 54-55 (88). 
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When tapaniya is drenched in a solution of half the quantity of 


black iron (kalayasa), it becomes black. 
When tapaniya is twice drenched in (the above) solution 
mixed with mercury (rasa), it acquires the colour of the feathers 


of a parrot. 


Before these varieties of gold are put to use, their test 
streak shall be taken on touchstone 


Duties of the State Goldsmith of the Mint 


Kautilya deals with this subject in Chapter XIV of Book 
II, We shall quote relevant passages from this chapter : 


The state goldsmith shall employ artisans to manufac- 
ture gold and silver coins (rapyasuvarna) from the bil- 
lion of citizens and country people. 


The artisans employed in the office shall do their work 
as ordered and in time. When under the excuse that 
time and nature of the work has not been prescribed, 
they spoil the work. they shall not only forteit their 
wages, but also pay a fine of twice the amount of their 
wages, When they postpone work, they shall forfeit 
one-fourth the amount of their wages and pay a fine 
of twice the amount of the forfeited wages. 


(The goldsmith of the mint) shall return (to the owners 
coins or ornaments) of the same weight and of the 
same quality (varna) as that of the bullion (niksepa) 
which they received (at the mint), With exception 
of those (coins) which have been worn out or which 


have undergone diminution (Rsinaparisirna). they shall 
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receive the same coins (back into the mint) even after 
the lapse of a number of years". 


The state goldsmith shall gather from the artisans em- 
ployed in the mint information concerning pure gold, 
metallic mass (pudgala), coins (laksana), and the rate 
of exchange (prayoga). 


In getting the suvarna coin (of 16 masas) manufactured 
from gold or from silver, one kakani (one-fourth misa) 
weight of the metal more shall be given to the mint to- 
wards the loss in manufacture. 


The colouring ingredient (ragapraksepa) shall be two 
kakanis of tiksua (copper sulphate), one-sixth of which 
will be lost during the manufacture. 


When the quality (varna) of a coin less than the stand- 
dard of a masa is lowered, the artisans (concerned) 
shall be punished witb the first amercement. When 
its weight is less than the standard weight, they shall 
be punished with the middlemost amercement. De- 
ception in balance or weights shall be punished with 
the highest amercement. Deception in the exachange 
of manufactured coins (krtabhandopadhau) shall also 
be punished with the highest amercement. 


Whoever causes (gold or silver articles) to be manufac- 
tured in any place other than the mint or without be- 
ing noticed by the state goldsmith shall be fined 12 
panas, while the artisan who does that work shall, if 
found out, be punished with twice the above fine. It 
he is not found out, measures such as are described in 
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- Book IV shall be taken to detect him. When thus 


detected, he shall be fined 200 panas or shall have his 
fingers cut off.* 


Weighing balance and counterweights shall be purcha- 
sed from the superintendent in charge of them, Other- 
wise a fine of 12 panas shall be imposed. 


Compact work (ghana), compact and hollow work 
(ghana-susira) soldering (samythya), amalgamation 
(avalepya), enclosing (samghatya), and gilding (vasita- 
kam), are the various kinds of artisan work (Raru- 
karma)’. 


Ways of Stealing Gold 


Methods employed by goldsmiths for stealing gold are: 
(i) using false balances, (ii) removal (apasarana), (iii) 
dropping (visravana), (iv) folding (pejaka), and (y) 
confounding (piñka).? 


False Balances.— 


False balances are : that of bending arms (sannamini); 
that of high helm or pivot (utkirgika) : that of broken 
head (bhinna-mastaka); that of hollow neck (upakanthi); 
that of bad strings (kusikya) ; that of bad cups or pans 
(sakajukaksya); that which is crooked or shaking 
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(parivellya) ; and that which is combined with a magnet 
(ayaskanta)2 


Stealing of Gold by Tripujaka and Apasarana.— 


When by what is called Triputaka, which consists of 
two parts of silver and one part of copper, an equal 
portion of pure alluvial gold is replaced, that deceitful 
act is called copper-removal (tripujakavasdritam) ; 
when by copper, an equal portion of gold is replaced 
it is termed copper removal (sulbavasaritam) ; when by 
vellaba (which is a compound of tiksna and silver in 
equal proportions), an equal portion of sold is replac- 
ed, itis termed vellaka-removal; and when pure al- 
luvial gold is replaced by that gold half ot which is 
mixed with copper, it it termed gold-removal (hema- 
vasdritam)- 


A crucible witha base metallic piece hidden in it; 
metallic excrement ; pincers; a pair of tongs, metallic 
pieces (jongani) ; and borax (sauvarcikalavanam)— 
these are the several things which are made use of by 


goldsmiths in stealing gold? 


Stealing of Gold by Visravana.— 


Whed intentionally causing the crucible (containing 
the bullion) to burst, a few sand-like particles of the 
metal are picked up along with other particles of a 
base metal previously put therein, and the whole is 
wrought into a mass (forthe intended coin or orna- 
ment), this act is termed dropping (visravana) ; or 
when examining the folded or inlaid leaves of an orna- 
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ment (acitakapatrapariksayam), deception is perpetra- 
ted by substituting silver for gold, or when particles of 
a base metal are substituted for those of gold, it is 
termed dropping (visravana) likewise." 


Stealing of Gold by Pejaka.— 


Folding (pejaka) either firm (gadha) or loose (abhyudha- 
rya) is practised in soldering. in preparing amalgamas, 
and in enclosing.(a piece of base metal with two pieces 
of a superior metal.) 


When a lead piece (sisarupa-lead coin) is firmly covered 
over with gold leaf by means of wax (astaka), that act 
is termed gadhapejaka, firm holding; and when the 
same is loosely folded, it is termed loose folding. 


In amalgams, asingle or double layer (of superior 
metal) is made to cover a piece (of base metal). Copper 
or silver may also be placed between two leaves (of a 
superior metal), A copper piece (fulbarupya) may be 
covered over with gold leaf; the surface and edges being 
smoothened ; similarly any piece of base metal may be 
covered over with double leaf of copper or silver, the 
surface and the edges being smoothened. 


The two forms of folding may be detected by heating, 
by testing on touchstone (nikasa) or by observing 
absence of sound when it is rubbed (niffabdollebhana). 


(They) find out loose folding in the acid i juice of bada- 
ramla (Flacourtia cataphracta or jujube fruit) or in 
salt water—so much for folding (petaka)? 
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Removal of Impurities : 


In acompact and hollow piece (ghana-susire rape). 
small particles of gold-like mud (suvarnamravaluka) 
or bit of vermillion (hingulukakalkah) are so heated as 
to make them firmly adhere to the piece inside. Even 
in a compact piece (drdhavastuke rüpe), the wax-like 
mud of Gandhara mixed with the particles of gold-like 
sand is so heated as to adhere to the piece. These two 
kinds of impurities are got rid of by hammering the 
pieces when red hot. 


In an ornament or a coin (sapari-bhande va rapa) salt 
mixed with hard sand (Ratusarkara) isso heated in flame 
as to make it firmly adhere to (the ornament or coia). 
This (salt and sand) can be got rid of by boiling 
(kvathana). 


In some pieces, mica may be firmly fixed inside by 
wax and covered over with a double leaf (of gold or 
silver). When such a piece with mica or glass inside is 
suspended in water (udake). one of its sides dips more 
than the other ; or when pierced by a pin, the pin goes 
very easily in the layers of mica in the interior (pafa- 
lantaresu).! 


Stealing of Gold by Pinka : 


Spurious stones and counterfeit gold and silver may be 


(Continued) $ 
aqu qaq fau gereqgau ended mE em It 
ata amada ye arar dier: di aged afaa- 
mai frerteraareat WT am o qa w<< TAMIA AT 
armar de: t1—Artha. IL. 14. 31-39. (91) 

|. mp ar ei E SUE! at aAA ll 
aa at ST smear MTS ar aee N ei 
ammai at ofa: ú aif’ qr Aa Gem 
amar n qenmrad uf ou queme fama? T 
at get fier u—Artha. IL. 14. 40-45. (91-92) 
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substituted for real ones in compact and hollow pieces 
(ghana-susira). They are detected by hammering the 
pieces when red hot,-so much for confounding.” 


We have quoted at length the extracts from the Arthasas- 
tra, which would beof interest to a person interested in the che- 
mistry of coinage and alloys as was known to Indians during the 
times of Kautilya. The technique of detecting counterfeit coins 

. and deception in gold and silver ornaments constitutes the special 
feature of this description. It was the duty of the state to mint 
the coins or in any case, supervise the minting. Some times 
public used to supply gold or silver for converting the metal to 
coins, but the standard was fixed by the state. Great care was 
taken that the coins so minted were genuine. 


Weights and Measures in the Arthagastra 


It is not a proper place here to deal with the weights and 
measures introduced during different ages of the human history 
from the earliest Vedic times to the present one. The measures 
of length are given in the Sulba Satras (Baulhayana and Apas- 
tamba) The units of time are given in the Brahmana literature | 
and the literature on ancient astronony (see the Vedanga Jyo- 
tisa, Aryabhata and Brahmagupta besides other books on astro- 
nomy). The Caraka Samhita hasa full chapter on measures, 
known as Vimanadhikara. Kautilya also outlines the weights 
and measures in Chapter XIX and the units of space and time in 
Chapter XX of Book II. We would like to reproduce here some 
of the units of weights because they not only apply to weighings 
In general but to coinage also, Kautilya deals with the measures 


of fluids (like milk, oiland water) and also heapsof grains (volume 
and bulk measures). 


The superintendent of weights and measures shall have the 
same manufactured : 


10 seeds of masa (Phaseolus radiatus) or 


5 seeds of guiija (Abrus precatorius) 


7:1 suvarna-masaka 
Ses S 


1, Aa Sri Sen ar Eur racine T Eu. 
> ME: ST AMARA ar gfzf<fç 
frg: ¡—Artha. II. 14_46 


14. 46- l 
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16 suvarpa-masakas =] suvarna or karsa 
4 karsas =] pala 
88 white mustards =] silver masaka 
16 silver-masakas or 20 saibya seeds 
=] dharana 
20 grains of rice =] dharana of a diamond! 


Ardha-masaka (half-a-masaka), one  m3saka, two 
müsakas, eight masakas, one suvarna, twosuvarnas, four 
suvarnas, eight suvarnas, ten suvarnas, twenty suvarnas, 
thirty suvarnas, forty suvarnas, and one hundred 
suvarnas are different units of weights? 


Similar series of weights should also be made in dhara- 


nas." 


Material for Weights 


Weights (pratimanani) shall be made of iron or of 
stones available in countries of Magadha and Mekala; 
or of such things as will neither contract when wetted, 
or expand under influence of heat. (That is neither 
increase in weight when moist nor decrease when 


drei) 
Balances for Weighing 


Beginning with a lever of six angulasin length and of 
one pala in the weight of its metallic mass, there shall 
be made 10 (different) balances with levers successively 
increasing by one pala in the weight of their metallic 


Laa aaa uú great <s gata Wu 3T 
seat: u à dies gau SA ATU sg: ax qu geift die: 
aim: ste: dod WIS gong Il genfa ar faf: u Pap, 
aed aaa u—4rtha. IT. 19. 1-8. 

2. wire: aper BY WETS wet mer: uff gt wen et quts 
ex faafia: fap wenfenq gf ¡¡—Artha. II. 19.9. 

3. Ser gomft area u—4rtha. II 19. 10. (103) 


sfera ammm ura WT dmm agri af 
ar wmm u—Artha. 11. 19. 11, (103) 
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masses, and by eight angulasin their length. A scale 
pan shall be attached to each of them on one or both 


sides. 


The balance called samavrita, with its lever 72 añgulas 
long and weighing 53' palas in its metallic mass, shall 
also be made. A scale-pan of 5 palas in the weight of 
its metallic mass being attached to its edge, the hori- 
zontal position of the lever (samakarana) when 
weighing a karsa shall be marked (on that part of the 
lever where, held by a thread, it stands horizontal). To 
the left of that mark, symbols such as 1 pala, 12, 15 and 
20 palas shall be marked. After that, each place often 
up to 100 shall be marked. In the place of aksas, the 
sign of Nandi shall be marked. (Note—Aksas are the 
place of five and multiples of five, and Nandi is the 
symbol of Svast:ka).* 


Likewise a balance called parimani, of twice as much 
metallic mass as that of samavrtta and 96 angulas in 
length, shall be made. On its lever, marks such as 20, 
50 and 100 above its initial weight of 100 shall be ?carv- 
ed? (The commentator of the text further adds that 
before the mark of first hundred. marks such as 1.2 
etc., up to 100 shall also be made.) 


20 Tulas =] bhara 
10 Dharanas =1 pala 
100 such palas =] ayamüni (measure of 


= royal income) 
LARA eu GAT: ARENA 
Tse: bs at u SSI fracasar aqui 
E FTA, I aa: fa 
T "ged mg E gege Fabi oe arg d 
ARTEMIS erg 1 geg aa’ Tre l 
2 ferta —Artha. II 19. 12-17. (103) 
O EN g: gga R AR em 
maage faerie: game srafafs verf rng U Raf Att- 
MEN RRAS ve I qeq 1 ART sj 
cc-o. A ETE guata. Hassel Sid BD EOS Kosha 
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Public balance (vyavaharika). servant's balance 
(bhajins) and harem balance (antahpurabhajini) 
successively decrease by five palas (compared with 
ayamant). (Note.—This means that public balance 
weighs 95 dharana palas; servants balance used in 
weighing things payable to the king's servants, 90 
dharana palas ; and harem balance, used in weighing 
things payable to the queens and princes, weighs 85 
dharana palas,—Commentator). 


A pala in each of the above necessarily falls short of 
the same in ayamani of half a dharana. The metallic 
mass of the levers of each of the above successively 
decreases in weight by two ordinary palas and in length 
by six angulas.! 


(Thus we have as shown by the Commentator the 
following : 


10 Dharanas =1 pala in àyamàni 

91 Dharanas =1 pala in public balance 
9 Dharapas =l palain servants balance 

81 Dharagas =! pala in harem balance 


Balance Length Weight in its mass 
(inches) (palas) 

Ayamani 72 53 

Public €6 51 

Servants’ €0 49 

Harem 54 47 


Volume Measures.—Kautilya gives the following zt 


volume measures : 


16 Dronas =] vari (khari) 
20 Dronas =] kumbha 
10 Kumbhas =] vaba 


1. arariwan qu RA I! 
TR —Artha, II. 19. 24-25. (104) 
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Cubic measures shall be so made of dry and strong 
wood that when filled with grains. the conically 
heaped up portion ofthe grains standing on the 
mouth of the measure is equal to one-fourth of the 
quantity of the grains (so measured) ;or the measures 
may also be made suchthata quantity equal to the 
heaped-up portion can be contained within (the 


measure). 


But liquids shall always be measured level tothe mouth 
of the measure. 


With regard to wine flowers, fruits, bran, charcoal and 
slaked lime, twice the quantity of the heaped-up por- 
tion (e, one-fourth of the measure) shall be given in 
excess. (Hence in the case of these things, 5 kudum- 
bas make one prastha—Commentator), 


]i Panas is the price of a drona. 

2 Pana is the price of an adhaka. 

6 Masakas is the price of a prastha. 

1 Masaka is the price of a kudumba. 
The price of similar liquid measures is double the 
above. 


20 Panas is the price of a set of counter weights. 
63 Panas is the price of a tula (balance).? 


The superintendent shall charge four masas for stamp- 
ing weights or measures, A fine of 273 panas shall be 


1. Ne E räif geg: U Wm 
Sid we Was ad tat np wafers ar U geet g U 

—Artha. 1I. 19. 37-42. (105) 

2. Rot EAST gemeng Prett Patt gfg; u 

Seed ee NUHTWRT: geet dd 

` SENT tage carta meer U Rao A U 
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imposed for using unstamped weights or measures? 


One may also refer to D.C. Sircar's paper on Kautilya and 
Indian Numismatics? 


1. ía fa IS 


i 1 1952 
2. D. C. sircar, Journ. Numis. Soc. India, 14, 128-143 ( 
Also See : P, L. Gupta : Numismatic data in the Arthastiárza of Kaufalya, 
Journ, Numis. Soc, India, 22, 13-37 (1960). odi 
A. Master : Arthasastra on coins and minting J/ASB, 23, ^ 
(1926-27) 
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CHAPTER XV 


COINAGE IN LITERATURE IV-JATAKAS 
| AND JAINA LITERATURE 


In the Buddhist Pali literature, the J atakas have a special 
place ; they constitute a bulk of fables regarding about 550 pre- 
vious births of Lord Buddha, prior to his life in which he was 

` actually born in the mortal frame with which the history Is familiar, 
In the Pali Tripitakas, these Jatakas finda place in the Fifth 
Section “Khuddaka Nikaya" of the Sutta Pitaka. The number 
of Jatakas or composite fables ranges from 500 to 548 or so; in all 
the number of fables is about 3000. The datakas available at 
present are not in their original form ; they are in fact commen- 
taries, known as Attha-kathas compiled in the Fifth Century in 
Ceylon. 


The Kuhaka dJatakas refer to a farmer bringing his 
hundred niskas of gold to an ascetic (I. 375). The Ves- 
santara Jataka mentions a thousand niskas as the amount for 
the redemption of Vessantara’s son (VI.546). The Udaya Jataka 
mentions a golden dish with suvarna masaka, a silver dish with 
the same, and a copper dish with silver kahapanas, the three 
being mentioned in order of their diminishing value. A silver 
karsapana (32 rattis) was thus lower than a gold masaka (5 
rattis). Gold and silver were thus related in the ratio of about 
one to seven in the period of the Jatakas. 


The Jatakas further show that the karsapana was then 

the standard coin of the country The Gangamala Jataka men- 
-tions big amounts of a hundred thousand and fifty thousand 
. pieces where by implication are meant the karsapanas. It is again 
worth noting that the Jatakas invariably refer to the name of 
the current coin as kahapana (the same as karsapana) but not the 


` J. D.R. Bhandarkar : Lectures on Ancient Indian Numismatics. 
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pana. We find in the Nasiki Cave inscription of DEE a 
record of 1 pratika interest on 2000 and 3/4 padika on 1000 kaha- 

. pana? We can draw a full table of coinage on the basis of the 
Gangamala Jataka, which we have reproduced in the section on 
Panini. The Jatakas thus mention the following coins: Kaha- 
pana, addha, pada, cattaro masaka, dve-masaka, addha-masaka 
and kakini. 


The Mahasupin Jataka mentions addha and pada as current 

coin names coming after Rarsapana: Kahapanaddha-pada-masa- 

rupüdini. The dJatakas appear to be silent about one-eighth 

` bahapana. The addha-masaka was a copper coin referred to in 
the Jatakas (Addhamasaka J ataka). e 


The Jatakas know of the Rakari, e.g. the Cullasetsi Jataka 
states one kakayi as the price of a dead mouse and the Salittaka 
Jataka refers to village boys giving a kakani coin to a cripple 
saying: ‘make an elephant or ‘make a horse’. 


The commentary Samanta-pasadika of Buddhaghosa on the 

 Vinaya-Pijaha tells us that in the time of king Bimbasira in the 

city of Rajagrha, a bahapana was equal totwenty masakas, where- 

_ fore, it is evident, one pada equalled five masakas. This state- 

ment is confirmed by Sarattha-dwani of Sariputta Thera,a com- 
mentary on the Samanta-pasadika. 


The Gangamala Jataka. while mentioning the subdivisions 
of a barsapaua. speaks of a four-masaka piece as being lower in 
h is possible only if the pada coin be 


' value than a pada, whic 
equal to five-masakas being one-quarter of a karsdpana of twenty 


masakas,* 


d that sometimes the 


In the Jataka literature also we fin 
l, as in the Mahasapina 


term rapa was used for the coin in genera 


Jataka. 


One may also consult che paper by D.C. Sircar on Buddha- 


ghosha and Indian Numismatics.” 


ae 

1, Journ. Numis. Soc. Indis, Vit. 32. 
2. D. R. Bhandarkar.: Lectures on Indian Numismatics. 

3. D. C. Sircar : Jours. Numis. Soc, India, 13, 133-191 (1951) 
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Early Jaina Literature 


J.C. Jain? and U.P. Shah? have collected some numismatic 
evidence from Jaina literature. Hemachandra, who, on the evi- 
dence of Gauda quoted by him, says that one karsapana is equal 
to sixteen panas. Possibly this pana may bethe same as masa? 

Now pana is also mentioned in the Vasudevahindi of San- 
. ghadasa, where it is said that a merchant in a caravan passing 

through a desert had one of his cartsladen with a bag-full of 

panas, carried for facilities of exchange (vyavahara). But the 

bag gave way and the panas were scattered on the ground. The 

merchant tried to collect them when the guides warned him with 

a proverb which asked one not to risk millions for the sake of a 
| Kakini. 

Naturally, Kakins (Pkt, Kagini) stands here for a coin of 
the smallest denomination ; possibly it means a cowrie. In the 
Daksinapatha, Kübimi was a means of exchange, either a coin or a 
cowrie ; we shall refer to it later on, Butthe reference shows that 
the Paya wasa coin of the smallest denomination. J.C. Jain has noted 
from the unpublished Vyavahara-bhasya a reference to Panika 
which may be the same as the Pana. The Vyavahara-bhasya 
probably dates from c. 600 A.D. As noted by him, Haribhadra 
Sori refers to Payanka in his nha on the Avasyaka sutra (p. 432). 


Now this payanka is not a pana. As shown earlier, the 
Astadhyay; reveals a full-fledged gamut of Karsapana series.‘ 
The coin denominations include niska, fatamüna, . suvarna, Sana, 
hargüpana, prati (name of hargapana) half-karsapana, called 
bhaga, quarter-barsapana, known as pada, one-eighth karsapana 
called astabhaga, masa, vimsatika (silver karsapana of 20 masas, 


1, ae M ancient India as depicted inthe Jaina Canons, (Bombay 1947), 
age 120, 
2. Numismatic data in earl 
107-110 (1952). 


3. ía, Taig- e, MA 1 RT 
arai: mairan, "X vie -aie ee Wy 
Nteeafir | Hemchandra,on EGEL] Linganusasana, Chap. V. 

ae M I5, p. 66 (edited by Lavanyavijayasuri). 
ee also Ancient Indian Coins Known to Panini, V.S. Agrawala, JUPHS, 


XI, pp, 74 ff.. ° 
Cd WS GE R BBS" ao Gains een Paw nent Soy Agus, 


y Jain Literature, Journ, Numis, Soc, India, 14, 
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i.e. 40 rattis in weight). As alsoshown Rakim and ardha-kakint 
are referred to by Katyayana and not by Pann, Punch symbols 


were called ahata-rüpa. and a punch-marked coin was also known 
as riipya. 


VimSatika and trimfatika varieties have teen found in East- 
ern India. But the relation of Hemacandra. viz; 16 Panas= 
one karsdpana seems to suggest another type once current in the ` 
western or central India known to Hemacandra frcm earlier or 
contemporary evidence. 


Ike Faycřka ci Eanttedra Stri, reted atove. would seem 
to stard fcr tke Faca renc Ey V. S. Agrawala fem Fanini. 


A false (kuda) kaharara is referred to in the Uttaradhy-. 
ayana-sütra, 20. 42. Masa, ¿Chan šsa and ruvaga are menticned 
in the Sutrakrtcri£a-sttia. š. 2. ¿nd in tke Uitaridhjcjana-sttra, 
8.17. False uragas were also known to Jinadasa Mefsttara, the 
author of the Avatycka-Ciivi (p. 550) in c. 676 A.D. Tre Utne. 
Su. 8, p. 124, further referstoa Suvannamasaya. Thus just as 
kahapanas of gold, silver and copper were in use, smaller deno- 
minaticns, called masa were also available in gold, silver and 
correr, Ruvaga was prctably a silver punch-marked coin. 


In the Urasakadasanga-sttra. I. p. 6, we meet with an ex- 
pressicn hiray3ast1 ara, while in tke Avasyaka-Ciirni, p.39, and 
in the Avasyaka-Tika, (cf Haritkadra)', p. 64. suvanna is 
mentioned separately. From this U.P. Sbsh is inclined to think 
that hiranya ere surerra refer to tke gold coins current in wes- 
tern and eastern Ircia in the Kuszra and Gupta pericds. Either 
or both the expressicns may also refer to tke £old ccinage of the 
Guptas. The C«dlwa Inscr. no. 64 probably of tke time of 
Kum aragv rta, refers to diera in lire & tut in line 16, an endow- 
ment is rade in terms Of su vartas. Cffcial transactions noted 


in the Damodarpur Plates are in terms of dinaras. 


Kahapauas are also referred to by the Vasudeva-hindi 
getting with great latour, cre 


where a wocd cutter is scen 
Here the karsapava may te a 


bahapaua, at the end of the day. 
MA 
ssigned him toc, 700-770 A. D, U. P. Shah has 


1. Jinavijayaji and Jeccbi a 
gned to c. 635-720 A.D. 


sh own that be sbculd be assi 
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See harsapaya as also in another story from the same text, s 
where a T'ittiri bird was sold for a karsapana. | 


The Brhat-Kalpa-Bhasya isan important work throwing ` 
interesting side-lights on ancient Indian culture, and seems to 
have been composed in c. 600 A-D., or earlier. Inthis work we 
find a passage" commenting upon which Ksemakirtti writes, a ' 
passage” which refers to hewadika, suvarna, dinüra, ketara and 
kakim. 


- It may be noted that the commentator had an earlier 
Curni on this text before him and that the evidence supplied by 
him is based upon earlier traditions of e. 7th century A.D. He 
shows that Kakini was the name of a copper currency in the 
Daksinapatha, dramma was a silver coin current in Bhillamala ` 
(west.of Abu, in Marwar) ; the golden dinüra was in use in the ` 
eastern parts of India. Kevadika, also known as ketara, was also 
a.current coin of eastern India. ` 


T _ The Brhat-Kalpa-Bhasya further gives exchange values ` of 
different coins in some gathas.? ; 


Thus, 2 Sabharakas of Dvipa=1 silver coin of Uttarapatha 
M 2 Uttarapatha coins=1 Silver coin of Pataliputra. 
. 2 Silver coins of Daksinapatha=1 Nelaka of Kañcipuri in 
Dravida country. 
2Nelakas of Kañcipuri=1 Silver of Kusumapura (i.e. 
Pataliputra) * 


1. ume REP ex dit aa Safe AN. 1969. 
2. THAI "it qp den 1 armaq ATA aga, AN- 
n u ea AU wate, er AAA RFA: 1 did 
TA SEU UT HT ATH web, qar E TA 
WaT qeq + AR feat aaa: | 
Ze ed. by Punyovijayaji (Bhavanagara). Vol. II. p. 
3: $ Sr Sree S d see omg | 
| SUR SU, MSM gp eret 11389 1 
ATA S, afte Vest e erat x | 
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This will be clear from the followin : 
mentator.! £ explanation of the com- 


The location of Diva or Dvipa to the south of Surastra in 
the sea may be noted. These two verses of the Brha:-Kalpa 
Bhasya are incorporated in the Pravacanasaroddara, Siddha-sena 
commenting on them adds that the distance between Dvipa and 
the coast of Surüstra was one Yojana* In the Avasyaka-Curni, 
Dvipa and Jona are mentioned as countries known for the ceme- 
tary (mataga-lena)? 


Tha Sabharakas. current in Dvipa, were, according to 
Dr. Motichandra, pre-Islamic coins known as Sabean coins? It is 
expressedly mentioned in the Jaina texts that they were silver 
coins. 


More interesting evidence, however. comes from the Anga- 
vijia, an unpublished Jaina text of the sixth century A.D. The 
text is corrupt. It classifies objects and words as masculine. 
feminine and neuter. Inthe first division it mentions suvanna 
masaka. dinara-masaka, and masaka, besides Kahapana, Khatta- 
paka, purana and Sateraka.* 


Thus there was a Masaka called Suvannamasaka, which pro- 
bably means the smallest gold coin of the series of which the 


1. Gu am gott «ferrea Pr perm qç d TAA gt ere 
ay Saal q guy Uer erat wafa | at a zeiten qrefsr- 
gam ual e 2 wait 1138911 samt erat ral Sat: 
facasfarear um: Tera: eet wafer a der Ae: 
Te FIAT r 1 et mata | FITTS I 

2. Op Ne Les MERE of Siddhasena, Vol. IL. PP. 233 ff. 

to the opinion of Dr, Motichandra 


3. See Dr, Jain, Op, cit., p. 281. He refers 
on p. 120 


4. geras + fer sar oam | 
Aarna < fer quium w meet 118611 
sal aaa gua fer + st | 
aa E d owed uma 18611 


— Angavijja 9th Adhyaya. Punndma Pajala, 
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Suvanna was the highest one. In this case one is inclined to take 
suvarna as the gold coinage of the Imperial Guptas. The Rajata- 
masaka was the lowest coin of the current silver coinage. The 
Dinara-masaka was the smallest coin of the series of the Roman 
Denarius. The expression “masaka” seems to be simply referr- 
ing to the general and most current smallest denominative of the 
copper coinage, simply called Masaka. Then the text refers to 
Kahapana or Karsapana. For the first time we find here the term 
Khattapaka, which means Ksatrapaka ; this was obviously the 
coinage of the Western Ksatrapas. Next we find the term Purana 
and Sateraka the latter being often written as Sabharaka in some 
manuscripts. 


One may also refer to a paper by V.S. Agrawala on Coin 
Names in the Angavijja?, a canonical Jaina work of circa 3-4th 
century A.D. 


AAA 


1. Sateraka is derived from Greek term states, 
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CHAPTER XVI 


COINAGE IN LITERATURE V-ANCIENT 
BOOKS ON ARITHMETIC 


Patiganita is the name given to that branch of Indian Mathe- 
tics which deals with Arithmetic and Mensuration. The earliest 
Indian work which is available to us today is the fragmentary 
manuscript known as the Bakhshali Manuscript (text composed 
about 200 A.D.) which was discovered in 1881 A.D. at Bakhshali, 
a village near the city of Peshawar in the North-West of India 
in course of excavation by a farmer. In the Aryabhafiya of 
Aryabhata I (born 476 A.D.). written about the end of the fifth 
century A.D., there is a chapter which deals with mathematics 
and is called Ganitapada. There is a similar chapter on Arith- 
metic and Mensuration in the Brahmasphujasiddhanta of Brahma- 
gupta who shortly followed after Áryabhata I, and his commen- 

` tator Prthudakasvamin (860 A.D. added arithmetical details 
while writing commentary on the original Lalla of the 8th 
century A.D. wrote a Pajiganita ; his other work is Siddhantatilaka, 
which is very similar to that of Brahmagupta. The most notable 
treatise is perhaps of Mahavira (850 A.D.) known as Ganita- 
sara-samgraha. followed by the work Sridharücürya, known as 
Patiganita and the Pafiganita-sara. written somewhere between 
Mahavira (850 A.D.) and Aryabhata II (c. 950 A.D-). 


Bakhshali Manuscript aud Coinage 


In the Bakhshali Manuscript we have some of the examples 
of the following type with reference to coinage : 


D 5. 31 recto.—A earns 3) drammas in2 days and B earns 
21 in 3 days, A gives B 7 drammas and this makes their 
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possessions equal. How long had they been earning 7! 
(Answer 55*). 

E 1. 66 recto.—The rates of purchase areone, two. three, 
four and six articles for one dramma. What will be 


the cost of twelve of each"? and What are the numbers 
of articles ?*. (Answer the cost of 12 of each is27. num- 


bers 12, 6 4, 3 and 2). 


E 4. 21 verso. -A gave 23 dinaras in li days, B gave 
at in 13 days and C gave 4; in li days. In what time 


' would they have given 500 dinaras 23 (Answer 63332 


| C 


1. dos fer [o es Edge frt |? feo |i we li 
farei ge \—Bakh. D 5. 31 recto. 
2. ug ott AE gett Arta: 1 carted Team — 


1 1 r2 | we 3 SS LS 
11 IN S 11 |. US 
geg d RRA 

1 xo 1 Se | 12 Yo | wq ST 12 

1 1 ] 

1 go 2 Se | 6 To | vest wr 12 

1 1 1 

1 To 3 Se | 4 Se i aa eq 12 

1 1 

E 4 Se 3 Se wet er 12 

1 1 1 | 

| 6 Se | 2 € +4 12 

1 1 1 


—Bakh. E 1. 66. recto. 


3. "are geiert ana sare ser Er wate | 


2 
1 


2 


I 


ate | 3 de 4 dte 
l I 


2 Po 
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days). 
Dinaras are also mentioned in L 1.60 recto; M2. 33 
recto, and drammas in J 2, 65 recto. 


Metais 


Here are a few illustrations dealing with metals: 
G.1. 10 recto (iii).—The third part of the burnt bronze 
(maladagdhasya) in three instalments (is lost). The 
amount given was one-hundred and eight. State the 
remainder, O Pandita 


G.2. 11 recto.—In purchasing one and a half palas, the 
loss is one-third. State what would be the loss on 
eighteen? 


G.2. 11 verso.—In refining bronze there is a loss of one- 
fourth. What would be the loss on SU suvaruas four 
times refined ?* 


The solution of the problem gives as answer 158 suvarzas, 
17 tolas, since 5 tolas=1 suvarna. The abbreviation used for 
suvarna is su and for tolas to. In G 5., 14 verso, the unit masaka 
has also been used in connection with a loss of iron‘. 


Volume measures in prasthas, adhakas and kudavas.—Here 


we have an illustration in respect to volume measures of wine : 


G 3. 12 recto. —À traveller goes a journey of 4 gavyatis 
and takes with him 4 prasthas of wine. After each 


ee 
|. femp seent Parada U 


2. sed oa ale Prat sep Tale 1 


` gemet ed ag Teed H a 
hc —Bakñ. G 2. 11.recto. Ex. ii 


> qa s ENS —Bakh. G 2. 11 verso. Ex. iii 2 


š qe I ace id 
4. «ffir tee Pa —Bakh. G 5. 14. verso. Ex. iii 
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gavyuti, he drinks 1 prastha and then fills up his bottle 
with water. How much wine and how much water 
will there be at the end of his journey ?' 


In the solution of the problem, the final result comes to be 

wine left over £i prasthatlys budavas and the water 241 
=2 prasthas +23% kudavas, and the sum of these is 4 prasthas. 

Here in the calculation the number of gavyutis in a yojana are 
. mentioned (? 2), and the number of prasthas in an adhaka are 
said to be 4 and the number of kudavas in an Adhaka are given 

as 16. 


Bharakas and dronas as weight measures of fluids.—In the 
Bakhshali Manuscript, we have reference to bharakas and dronas 
_as weight measures in the following examples ? 


'G 4 13. recto. Example ii.—There is a quantity of molasses 
(gudapinda) weighing eight bharakas. What will be left after 
. giving away one-third one-sixth, and one-fifth.?* 


Example iii.—By a gain of five-fourths ten dronas are ob- 
tained. Let it be said, O best of calculators, what will 
be the gain by three transactions 23 


Capital and gain expressed in most general form without any 


units.—Here is an illustration of the deal of a banker in the most 
' general form: ; : 


G 4. 13 verso. Example ii.—The capital of a certain banker 
(arjjaka) is sixty. One-half of it goes in loss and then 


L "e MET AE aha eae afa | sn aay | 
TRE 1 DT ag 1 ei quy $2[2]3]2]£|wefr E 
Tied fip mr far gang | qa: sed SIRER | get STUDI ``” 
am: | 286 | auf sf qn Babh. G 3. 12. recto. 

2. Tat ggant veis IST l 

OI m SUR" Bag, G 4. 13. recto, Ex. ii, 

" DÉI rm aa WR suf | 

SS fafueg Ee org Sot TUR l 
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he gains by one-third ; next he loses one-fourth of it 
and finally gains one-fifth ;so that he has two gains. 
What is his gain and whatis his loss and what the 
remainder and let that be stated2 


Gold valued in terms of their varnas—Just as today we ex- 
press the quality of gold in terms of carats, similarly. in the days 
of Bakhshali manuscript, the purity of gold was expressed in terms 
of varna ; here is an illustration : 


H. 3.18 verso. Sütram or rule: Having multiplied 
together the (known) gold pieces and their yarnas deter- 
mine thesum of that. Dividethe remainder of that 
quantity and the sum of the product of the average 
varna and known gold by the difference between the 
average varna and the varua of the unknown gold. 
That which resultsconsider to be the measure of the 


unknown gold? 


Taxes Paid in Kind 


That tax on cloth was charged in cloth is illustrated by the 
example here from the Bakhshali manuscript * 


.— The tax on a piece of cloth (vastra-sulka) 
a ome one sells three-hundred. 


is one-twentieth part. S 
htto market, two pieces are 


On the pieces being broug 


seent y rar qfa zq TIF | 


Sg gesot ll ET 
EU bU —Bakh. G. 4 13. verso. Ex. il, 


2. iia Sarat REA AAAA | 
gara her d feared P 
are af AT Yat Stet d! 
mere era g feat a RARR 5 18 verso: 
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taken by way of tax ; ten is (?) the selling price. What 
is the value ? 
Lengths were measured in hasta and angula: 
Here is an illustration : 
M 1. 20 verso. Example ii.—A snake eighteen hastas long 
- enters the hole at the rate of one-half plus one-ninth of 


that minus one-twenty-first part of an angula a day. In 
what time will it have completely entered its hole ?* 


Here is an illustration of measuring very long lengths (and 
similarly distances) in yojanas and krosas, besides hastas and 
angulas: ` 
M 3. 32 recto. Example ii—A snake which is 100 yojanas, 
6 brofas, 3 hastas and 5 angulas long sheds its skin at the 
rate of 1 angula in 2 days. In what time will it be free? 
The answer comes to be 429, 867 years, 1 month and 4 
days? 

M 4. 36 verso. Example ii.—A. boat travels i of 444 
yojanas in 1/3 of a day, but is driven back by the wind 


L (gr) ser ges zg ob o ET qena 1 

d oan aa geg Deg geet: | 

(Sate) Teer Yow bail e" fores | 

gesi! TY wrt st Tet gq MAA 0 

"Het Y sare: fa geag `~ u—Bakh. L 4. 63 verso Ex. ii 
2. WIT get aaa | 

< ve WRD ft wala AMARA d 

Salz: fa eme fet qua 1— Bakh. M 1. 20 verso 
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1 of 1/5 of a yojana in 1/8 of 3 days. In what time will 
it travel 108 yojanas ?* 


Prasrti and Khari as measures of Grains 


Grains are measured in terms of handful capacities, known 
as prasrti- From the problem posed,it appears that 1 Rhari is 
equal to 720 prasrtis. A problem is as follows : 

M. 5. 34 recto. Eleven birds feed on a prasrti (handful) of 

corn ; how many can feed on 8 Rharis of corn ?! 

Kala, pada and yava as submultiples of gold (suvarnas) : 

The problem posed is . 


M. 5. 34recto. Example ii—By certain persons, one kala 
plus one pada and one yava are givenin gold daily at che 
shrine of Solin. What would be the amount of gift in 
five years, five months and fifteen days n 


The answer given is 


D. = tola=12 tola-+3 dhanaka LU atsa 


Diamond is Weighed in Masaka 


Here is a problem suggesting the weighing of diamond : 


1. ra rad < Pat A | 
ar at Rana tt geit 1 
WT get: WeDHRITH ATE umen | 
“E fret aT Tg | 
vtaatatge at ud HA eer Ter 11 E 
—Bakh. M. 5. 34 verso. Ex. ii 
2. am gemat get gef WANT X d 
ees ? S i 
oS ia S — Bahh. M 5. 34. recto. Ex. i 
3. faq gat gated ws TAF | 
geg qf gía Fest REI UU 
vam ung fat eene | 


JOH qanm agina aaa t A 
ES S —Babh. M. 5. 34. recto. Ex. ii 
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M 5. 34 verso, Example ii.—The problem is about a diamond 
weighing 13 masaka and obtained for ? 55 satera.! 


The statement in the Bakhshali Text means : 
14 ku-+3 ma ; 55 sa and indicates that 128 ma=1 ku and 
that 40 si=1 ma. 
We shall close this description of units and measures by quoting 
a broken up example from the Bakhshali Manuscript which men- 
tions a gift connected with an image of Devi and worship of 
Sukhyas* (cf. Sukhara, the name of a Saiva sect) 
(M. 9. 49 recto. Example ii). 
It refers to the units : 


dinara, dhanaka, amdika, raktika, yava, kala, pada and 
mudrika. 


A EU IO T 
Ue Wed MU AGA ETA SAA 1 
—Bakh. M. 5. 34: verso Ex. ii 
2. aa Sdt afale a aarfir Rara: mien dar at 
Wet AAA erer get AT AA T (gg get ge 
A gg ger fpi 


1 ate 12* | wo 400 re 1 ws dro 50 dmm 
1 1 | 1 [so 1 aR umi 12% ger 
4* 10 emt aR mio 4* 
wo fO cas 
1 
4 
qo 1 3* wr 
1 
5 
Fo 1 6* wr 
1 
4 
Wo 1 
4* 
Wo 1 
4* 
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The statement (omitting change-ratios) means : 
1 tola : cast 400 dinara :: 1 dhanaka+-1 amdika +1 rakti- 


ka+1 yava+1 kala+1 pada+1 madrika : 50 d 
° mar: 
dhanaka+1 amdika pe 
(or 12 dha : 400 ds :: 1$$i dha: x and x=50% dinaras= 

di--10 dha--1 am). ies 
It should be remembered that in these calculations we have the 
following relationship : 

1 dinara (di.)=12 dharana (dha.) 
1 dharana=4 amsa (am.) 


Divisions of an army : Bakhshali manuscript at one place 
refers to various divisions of an army! (M. 7. 47 recto). 
Apparently 3 camas=1 pritana 
3 pritanas=1 anikin 
10 anikinis=1 aksauhins 
1 palli consists of 1 ratha+1 gaja+5nara+3 turaga (i.e. 1 chariot 


+1 elephant+5 foot-soldiers--3 horsemen) and that an aksauhins 
contains 37 X 10 of each of these=2 187 x 10=#21870 : 


21870 X1 chariots=21870 chariots 
21870 X1 elephants=21870 elephants 
21870 X5 footmen=109350 footmen 
21870 x3 horsemen 265510 horsemen 
Total=1 aksauhipi=218700. 
How the figure 3’ comes in these calculations is seen 
following relationship CAlbiruni, Chap. XLVIID 
Each aksauhins has 10 antkinis 
Each anikini has 3 camtts 
Each cami has 3 pritands 
Each pritana has 3 vahinis 
Each vahini has 3 ganas 
Each gana  has3 gulmas 
eee LS — 
1. ‘cfr: o Tu fermferaferaea "gär? auam 
Siet Fe ui —Bakh. M 7. 47 recto. 


from the 
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Each gulma has 3 senamukhas. 

Each senamukha has 3 pajfis. 

Each pajfi has 1 ratha, 
and a ratha comprehends besides, one elephant, three riders and 
five footmen. 


One may consult the paper of R.C. Agrawala also 

on "Coins, Weight and Measures in the Bakhshali Manuscript'.” 
Coinage in Gapitasarasamgraha 

Prof, M. Rangacarya, in 1912, edited and translated the 
text of Ganitasarasamgraha by Mahavira, also known as Mahavi- 
racarya, Thisreputed mathematician appears to have lived in 
the court of a Rastrakuta monarch, who ruled probably over 
much of what is now the Mysore State of the Andhra Pradesh, 
including some Kanarese tracts, and whose name is given as Amo- 
ghavarsa Nrpatunga. This monarch ascended the throne in the 
first half of the ninth century A. D., so that we may roughly fix 
the date of this treatise on mathematics as about 850 A.D. 

Some of the units of measures employed in this treatise 
are as follows : 
Linear Measures? 

8 Anus (atom) . = ] Trasarenu 


l. dourn, Numis. Soc. India, 16, 231-235 (1954). 
2. games NY + art e qued 


AMAR i 


TEAST AAT i u 
Sieten vas ANSER | 
[TW | 
sereni dier samet ATTA PEE: | 
ARAU AAA Fag di 


wat gege SIS fü à 
Mt SE: gan sg: gaben | 
cc-o PERI TARTA DEES reegen! Gyaan Kosha 


COINAGE : GANITASARASAMGRAHA 


8 Trasarenus 
8 Tilas (sesamum) 


= ] Ratharenu 
= ] Yava (barley) 


8 Yavas = 1 Añgula (or vyavaharangula) 
500 V yavaharangulas = 1 Pramiüna (or pramanangul ai 
6 Angulas (fingers) = ] Pada (foot) (measured 
across) 
2 Padas = ] Vitasti 
2 Vitastis = ] Hasta 
4 Hastas = 1 Danda 
2000 Dandas = 1 Kro$a (about 2 miles) 
4 KroSas = 1 Yojana 
Capacity Measures! (Grains) 
4 Sodasikas = 1 Kudaha 
4 Kudahas = ] Prastha 
4 Prasthas = ] Adhaka 
4 Adhakas = 1 Drona 
4 Dronas = ] Mani 
4 Manis = 1 Khari 
5 Kharis = 1 Pravartikz 
4 Pravartikas = 1 Vaha 
5 Pravartikas = ] Kumbha 
Weight Measures* (Gold) 
4 Gandakas = 1 Guñja 
A — 
1. fate disfreteg www: Feet WAT | 
FU Wag: HEAT TATE A tl 
gran arit ga | 
ar urit qu aun: qexmatdet u—GSS. I. 36-38. 
2. Wd aart m FR eg NAT | 
Pra eat Y l 
aai qu ei: TH saqeq t1—653. L 38-39. 
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5 Guiijas = ] Pana 

8 Panas = 1 Dharana 

2 Dharanas = 1 Karsa 

4 Karsas = ] Pala 

Weight Measures! (silver) 

2 Grains (dhanya) = ] Guiijà 

2 Guñjas = 1 Masa - 
16 Masas = ] Dharana 
2: Dharanas = ] Karsa or Purana 
A Karsas or Puranas = 1 Pala. 


Weight Measures! (Other metals) 


4 Padas = ] Kala 
6} Kalas = 1 Yava 
4 Yavas = 1 Amía 
4 Arnšas = 1 Bhaga 
6 Bhagas = ] Draksuna 
2 Drakstinas = ] Dinara 
2 Dinaras = ] Satera 
125 Palas = 1 Prastha 
200 Palas = 1 Tula 
10 Tulas = 1 Bhara 


l. giess dät TST ATH: d 
AMARA TL ufewremr di 
ged TH mu: SUMEN We d 
* AMARA Rama: 11—G35. I. 40-41. 

2. WT ATA AQT: ss 
TATUNG ASM gege t 
RAM Wear cl 
at qara Q< eg STARS get l 
RUE: Sev: gaang | 
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The following are some references to the coinage terms in 
the Ganitasdrasamgraha : 


Dharana.—V. 18 (the word as such has not been used in 
the text ; it comes by implication). 

Dimara.—I1.99 ; VI. 811 ; 1061 ; 231. 

Heman (gold coin).—V.34 ; 42 

Kanaka (gold coin)— III. 63 

Kañcana (gold coin) 

Karsa.—III. 127 ; V. 11 ;13; 37 

Karsapaua.—V 11; VI. 6;9 

Niska.— III. 114 

Pana.—VI.147% : 150 ; 155 ; 168 ; 173} also see VI.152 where 
pana word has not been used but is implied. 

Purama.— V9 ; 14 ;33; VI, 5; 7 ; 30 ;95š- 

Suvarna.—11.96 ; IIL.64 


Varnaka or Varna (in relation to the purity of gold)'.—V. 
18; 35; VI. 169; 170: 1721 ; 1731 ; 1743: 1751; 1763 : 1774; 179: 
180 to 215. 


In fact, Mahavira has devoted a special section entitled 
Suvarna-kujfikarah in his treaties (VI. 168 to 215) to the intri- 


cate problems on gold. 

Weshallquotea few arithmetical examples to give an idea 
of the coinage of the period. 

1. How much is the gold of 9 varnas for 90 of pure gold 


(Kalyana-kanaka), as also for 10€ gold (dharanas) along 

with a guiijd thereof made up of gold of 10% varnas ? 
169 

(Answer 160 ; 112 320 dharanas) 


_ a a 
Saad: aa gas? | 
1. <<a aaen —GSS. V. 18. 
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A certain man (in going froin city to city) earned money 
(in a geometrically progressive series) having 5 dinaras 
for the first term (thereof) and 2 for the common ratio, 
He (thus) entered 8 cities. How many are the dinaras 
(in) his possession ? (Answer 1275 dinaras) (11.99) 


(The sum of) 363 dinaras was divided among five; the 
first one (among them) getting 3 parts, and 3 being the 
common ratio successively (in relation to the shares of 
the others). What was the share of each ? (Answer 
3, 9, 27, 81, 243) (VI. 815). — 

Twenty men have to carry a palanquin over (a distance 
of) 2 yojanas, and 720 dinaras form their wages. Two 
men stop away after going over two krosas ; after going 
over two more krosas, three others (stop away); after 
going over half of the remaining distance, five men 
stop away. What wages do they (the various bearers) 
obtain ? (Answer Dinaras 18, 57, 155, 490) (VI. 
231-32). 


. The interest on 805 gold coins (heman) for 1/3 of a 


month is 17. How much (will it be) on 902 gold coins 
for 5$ months ?* (Answer 29:11; gold coins) (V. 34). 


A man purchased on account of a Jina-festival sandal- 
wood, camphor, agaru and saffron for š, +, 1/20 and 1/5 
of a golden coin (Ranakasya). What is the remainder 
(left thereof)? ? (Answer 0) (III. 63). 


LAA writ: aha | 


Wire: aft stTareqer sat: 1—GSS. II. 99. 


"eat ar: green f Saa n ——G SS. III. 63. 
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- 7, He who obtains 20 gems in return for 100 gold pieces 
(Rañicana) of 16 varnas—what will he obtain in return 
for 288 gold pieces of 10 varnas ?' (Answer 36 gems) 
(V.35). 


8. Karsas 3,8, 4 and 10 diminished by 1/4, 1/2, 1/12 and 
1/6 of a karsa, are offered by certain men for the wor- 
ship* of tirthankaras. What is (the sum) when they are 
added? (Answer 24 karsas) (III. 127). 


9. By means of AS barsapanas, a man obtains 16% palas of 
silver ; what (weight does he obtain thereof) by means 
of 10,000 karsas Y (Answer 196 3/7 bharas) (V.11). 


10. Ifa vahaof very superior black gram, along with 1 
drona, 1 adhaka and 1 kudava (thereof) has been pur- 
chased by means of 10} suvarnas what measure (may 
we purchase of it) by means of 100} suvarzas* (Answer 


262041 
9 450080 vahas) (V. 8). 


ll. Where 1i pala of kumkuma is obtainable by means of 
3} purdnas, what measure of it may (we obtain) there 
` by means of 100 puranas? ? (Answer 325 palas) (V. 9). 


12. By means of 7i palas of camphor, a man obtains 5 
dinaras along with 1 bhaga, l amta and 1 kala, What 


1. dest STEEP UT gefart THT d 
amame Paten frq 1—GSS. V. 35. 
2. Aaa: naaa: | 
qa tiara da fs ema u—GSS. TIL 127. 
3. ag Targa: err LATS | 
dreet ari A aaa E qf u—GSS. V. Ll. 
4. am Dag fafaa: rt: 1 
LEGAT CIE TEE E ger mir 1—G55. V. 8. 
5. arateata: qai: FICA MATA | 
dat qa ead goaita f aa u—GSS. V. 9. 
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(does he obtain thereof) by means of 1,000 palas- there- 


of)! ? (Answer 6655 dinaras) (V. 12). 

The man who purchases here 57 palas of ghee by means 
of 31 panas—what (measure of it does he purchase) by 
means of 1003 karsas 22 (Answer 2380-4 palas) (V.13). 


By means of 5$ puranas Lei pairs of cloths were ob- 
tained, O friend, say what (the number of them may be 
obtained) by means of 61 karsas Y (Answer 163 pairs) 
(V. 14). 


(Karsa and purana are here identical coins.). 


A man obtains 3 karsas of musk for 10 gold coins (kana- 
ka) and 2 karsas of camphor for 8 gold coins. How 
many (karsas of camphor does he obtain) in return of 
300 karsas of musk ?* (Answer 250 karsas) (V. 37). 
(Here karsa is a weight measure ; it is not a coin.). 


(A sum of) 30 karsapanas and 8 panas were lent out on 
interest at the rate of 74 per cent (per month); what 
is the interest produced in exactly 7i months ? 
(Answer 173; karsapanas) (V1. 6) (d karsapana=16 
panas). 


Puranas, 50, 60 and 70 (in amount) were lent out on in- 
terest at the rate of 3, 5 and 6 per cent (per mensem 


l. gg vetecggestattäafeg quu SHIT I 
ARA Aa STATS fe verege ar u—GSS. V. 12. 
2. A: wife weer wee: USA | 
saf At géie fe smart u—GSS. V. 13, 
3. emt: Tage: Ser sert ae mer d 
Seit Sera HUT fe Ta FAT u——GSS. V. 14. 
4. TRIAGE TÍA: mer: | 
HIATT < umana: «fr at 1—6GSS. V. 37. 
SARA; TOATA | 
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respectively) ; what is the interest for 6 months?! 
(Answer 9, 18 and 25} puranas) (VI, 5). 


18. A merchant lent out 63 harsapanas at the rate of 8 for 
108 (per month). What (is the interest) for 71 mon- 
ths ?* (Answer 33$ karsapanas) (VI. 9). 

19. Niskas 2, 3, 6 and 8 in number are (respectively) asso- 
ciated with 1/12, 1/8, 1/6 and 5/8. O friend, subtract 
(the sum of these) from 20. (Answer 0) (III. 114). 
This is an example of bhaganubandha, where "associa- 
tion" has a technical meaning? : 


Sum- (2-55) HOHHH - (8-3) —20, 
Suvarna-Kuttikara 


Mahavira in his treatise gives a detailed section on Suvarna- 
kutjikara, comprising of calculations pertaining to gold. The rule 
for arriving at the varna of the resulting mixed gold obtained by 
putting together (different component varieties of) gold of (va- 
rious) desired varnas is : 

It has to be known that the (sum of the various) pro” 
ducts of the various component (quantities of) gold as 
multiplied by (their) varmas, when divided by (the 
total quantity of) the mixed gold gives rise to the (re- 
sulting) varnas. (The original varua of any component 
part thereof), when divided by the latter resulting 
varna (of the mixed up whole) and multiplied by the 
(given) quantity of gold (in the component part), 
gives rise to (that) correspondiag quantity of (the 
mixed) gold (which is equal in value to that same com- 
ponent part thereof)‘, (VI. 169). 


1. Pr q=4rseqfses=rfg<rar: | 

annia: wget: et ufui geseet u—G33. VI. 5. 
2. areas fraftsaratera Pat ZU: | 

qari mami asa frq u—GSS. VI. 9. 
3. RRE zt WES d 

qeareederitarfr arar fra 11—G355. IIL 114. 
4. eet Prataiga: eat s q: | 

qa qadgfud ee Set: tt—GSS. VI 169. 
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Example : 


There are 1 part (of gold) of 1 varna, 1 part of 2 varnas, 
1 part of 3 varnas, 2 parts of 4 varnas, 4 parts of 5 
varnas, 7 parts of 14 varnas, and 8 parts of 15 varnas. 
Throwing these into the fire, make them all into one 
(mass), and then (say) what the varna of the mixed 
gold is. This mixed gold is distributed among the ow- 
ners of the foregoing parts. What does each of them 
get 2! (VI. 170-1713). 


The rule for arriving at the required weight of gold (of 
any desired varna equivalent in value to given quantities of gold) 
of given varnas is as follows : 


The given quantities of gold are all (separately) multi- 

plied by their respective varnas and the products are 

added. The resulting sum is divided by total weight 

of the mixed gold ; the quotient is to be understood 

as the resulting average varna. - This (above 

mentioned sum of the products) is separately divided 

by the desired varnas (to arrive at the required 

equivalent weight of this gold)". (VI. 170-1721). 

Solution of the example : 
The average varna 


(1x1) +0 x2)+(. x3) +(2x 4)+(4 x 5) +(7 x14)3- (8 x 15) 


LEIJ142L4L7-8 
GE 
a Uz 


(Answer 103 ; 2/21 ; 4/21 ; 2/7 ; 16/21 ; 40/21 ; 28/3: 80/7). 
Ihe more complicated problems on varnas of gold are given 


]. wee fas fai = 1 
Tiag «d TA ATE: " 


EEUU EE PISA 
HESS eee ace Feat 
as Fat gaan ww fm fraser 1—GSS. VI. 170-1713. 
2. Ra af A | 
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in this section and the rules are described for their solutions. 
This section closes with an interesting example : 


Two merchants well versed in estimating the value of 
gold asked each other (for an exchange of gold). Then 
the first (of them) said to the other, "If you give me 
half (of your gold). I shall combine that small pellet 
of gold with my own gold and make (the whole become 
gold of) 10 varnas”. Then the other said, ‘IfI only 
obtain your gold by one-third (thereof), I shall like- 
wise make the whole (gold in my possession become 
gold of) 12 varnas with the aid of the two pellets”. O 
you, who know the secret of calculation, if you possess 
cleverness in relation to calculations bearing upon gold, 
tell me quickly, after thinking out well, the measures 
of the quantities of gold possessed by both of them, 
and also the varuas (of those quantities of gold). 
(Answer Quantities 3 and 2; varnas 44/5 and 68/5 res- 
pectively)*. (VI. 213-215). 


Coinage in Sridharacarya's Pacigayita 


Perhaps Sricharacürya is the only author. who wrote works 


dealing exclusively with arithmetic and mensuration ; the most 


important of his works is the Pafiganitd and the other one is che 
Patiganita:dra or “Abstract of the Patiganita’. Sridhardcürya 
was a Saivite Hindu and lived sometime between Mahavira (350 
A.D.) and Aryabhata Il (c 950 A.D), The Patiganita has been 
very well edited and translated by K.S. Shukla (1959). 


tidharacarya first enumera- 


In the introductory chapter, $ 
and then he describes the 


tes the names of notational places, 
money- measures as follows : 


wad ada qi averse sfr JETA t 
saat: qadart Tat afar IATA | 


` 


reprae ufa aster Fromm u—GSS. VIL. 213 215. 
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A purdna is equivalent to sixteen panas; a pana is 
equivalent to four kakinis ; and a kakini is equivalent 
to twenty varajakas (cowries)!, (9). 


Sripati (another mathematician, 1039 A.D.) mentions 
dramma as equivalent to Sridhara's purana?. According to 
Narayana (1356 A.D.)*, we have 

12 vanas = 1 dramma, 
36 drammas = 1 niska 
According to the Lilavats, a niska has 16 drammas. 


. After giving the money-measures, Sridharacarya gives the 
table of weights as follows : 


A masa is equal (in weight) to five guñjas (Abrus 
seeds) ; a weight of sixteen masas is called a karsa:a 
karsa of gold is called suvarna ; and four karsas make a 
pala (10). 


Narayana mentions one more weight, viz,, tula, which is 
equal to 100 palas”, 


As regards the capacity measures, Sridharacarya gives the 
fol'owing table : 


A khar is equal to sixteen dronas ; a drona is equal to 
four adhabas ; an adhaka is equal to four prasthas ; and 
a prastha is equal to four kudavas.* (11). 


1. Viet TOU: TOY sh effi ATT | 
Pagar: af deet 1 Pan. 9. 
TERT GAPET AE AT fat TES TUTTE: | 
H NET KT geiirt ERRAT rese fom: 11 


Ganitatilaka, p. 2. vs 4, 

Ganitakaumidt I, p. 1. vs, 4. 

4. «mí Ego: Maa fret md: d 
TOUT gado ge he: 11 Pan. 10. 


Ganitakaumidi I, p, 2, vs 5, 
6. «dat Nara MR 
aa: TMT HET: | Pap, 11. 
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In the Vedanga-Jyautisa of Lagadha we have also mention- 
ed of drona, adhaka and kudava 3 here adhaka is defined to be a 
vessel capable of holding 50 palas of water. According to the 
commentator of the Patiganita. we have the following table of 
capacity measures :*, 


1 kudava =3} palas. 
4 kudavas=1 prastha =123 palas 
4 prasthas=1 adhaka =50 palas. 

4 adhakas=1 drona =200 palas. 
16 dronas =1 khari =3200 palas. 


From the Trisatika* of Sridhara and the Lilavats of Bhaskara II 
(1150 A.D.)!, it appears that the khars used in Magadha was equi- 
valent to a cubic cubit. Narayana's bhari is equivalent to 5 


cubic cubits*. 

In S$ridharacarya's Pafiganita, the general terms for a coin 
is rüpa as we find in the following numerical examples cited in 
the book : 

Example 28—If 60 plus + kharis of grain is obtained for 100 

plus š rupas, how much of that grain will be obtained 
oi O———Ó 
1. gef gesatt gott Were Za: TAZ | 
Af a eni wenfeermeg ang 1 
—Vedanga-J yautisa. 24. 
2. q (55) Ca geg 1 gerne) 
Tage aw: Ú Š: eaf: art 1 seat qerar aiaa- 
q SIT a Wale | Ta: RAT: qaaa ANY: | AJAT: 
aa Verf AER: | ATT: qaae Ata WEA: | aT- 
aim, THAT FET: | THAT AT: qu REI ATAT: ll 
(Commentary). 
3. See rüsi-vyavahüra. 
4. fra tea frosty CCC MEL GLAS | 
qa qa men srrestfeer stater AT Uu 
Lilavapi- Paribhasa 7. 


5. Gamitakaumudi I, p. 3. vv. 10-13, 
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for a quarter of a rüpa ? (Answer - 2 dronas, 1 adhaka 
and 2337 prasthas.). 
Example 29—Where one suvarna gets 70 plus 3 rüpas, say, 
friend. what will 1 masa as lessened by 1/10 (of a masa) 
get there? (Answer 222 rupas). = 
Parameśvara's commentary of the Aryabhajiya also says "By 
the word rüpaka is meant a coin of gold, etc. bearing the name 
vana,etc." Thus the term rūpa or rüpaka stands for any coin 
in general. 
We have here below an interesting example on coinage : 
Example 22. What amount is obtained by reducing 5 
puranas, 3 panas, 1 kakini, 1 varataka, 1/5 of that 
(i.e.. of a varajaka) (to puranas) Y (Answer 5$ ¿25 pura- 
nas). 
The rule of three is sometimes in these treatises is appli- 
ed in queer cases (such examples we have in Mahavira's Ganita- 
` sarasamgraha also). Here is an illustration : 
Example 51.—If 3 camels of 10 years of ag» get 108 purdnas. 
say then what will 5 camels of 9 years of age get? 
(Answer 200 puranas).. 
We have in the Ganitasdrasamgraha an example : 
300 gold coins form the price of 9 damsels, each of 10 
years of age. What is the price of 36 damsels (each) 
of 16 years (of age)? ? (V. 40) (Answer 750 gold coins). 


1. aafe: o Frage T | 
` gie ais qq: faceted eqqraq 11: Papi., Ex. 28. 

2. WT gau wad emt wer fama 

t gat are: fr statt: ae sg Pap. Ex. 29. 

3. eg Mean vote dag Rua 1 —Aryabhaji a. II, 30. 
Commentary by Paramesvara. : 

4. UI AE 1 
aaa aaa: fa a wafer u Fan , Ex.22. 

5. ARA GUIAR get TAT | 
Tie aaagiet: geg ga sarqa Pan. Ex. 51. 

6. Ss stings sumet vert arc | 

CC- ONE [Sum SAO us Urs Gana SN yicha Kosha 
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Such problems come under the title Jiva-Vikraya or “the sale of 
living beings". 


In the Pafiganita, we have problems on alligation or varua- 
ka. The rule given for finding the varua of the alloy obtained 
by melting together a number of pieces of gold of given weights 
and given varnas is as follows : 


The sum of the products of weight and varua of the several 
pieces of gold, being divided by the sum of the weights 
of the pieces of gold, gives the varna of the alloy.! 

K.S. Shukla in his edition of this Pafiganita attaches the follow- 
ing note to this rule ; 

That is. if n pieces of gold of weights wt, ms ia. irn and 
varnas vi V2, V3,---vn respectively are melted together, 
then the varna v of the alloy is given by 

Ap yi wave nmn 


V=- mtw... wa 


The term varna used above is analogous (though not 
equivalent) to the modern term "carat". Itis used to 
denote the fineness of gold. Gold of 1 varua contains 1 
part of pure gold and 15 parts of impurities (in the 
form of baser metals) ; gold of 2 varnas contains 2 parts 
of pure gold and 14 parts of impurities; and so on. 
Pure gold. called, Ralyana-suvarua, is of 16 varnas (or 
24 carats). Thus the amount of pure gold ina piece 
of gold of weight w and varna v is equal to wv] 16. 


K.S. Shukla has also given the rationale of the above rule which 
we are not reproducing here. An example cited is as follows ; 


Example 61. Of what varna do 9, 5 and 17 masas of gold of 
12, 10 and 11 varnas (respectively) become when melt- 
ed together ? (Answer 11°/31 varnas). 


Here we reproduce from the Patiganita a rule for finding the 
varna of the refined gold (obtained by mixing up and refining a 


{irri A 5 sess 
1. Sot quevidUr ETT wq mi: u—Pan. 52 GD 
2. TRATAR ATT: | 

sea ward wur TH fer u—Pap. Ex. 61. 
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number of pieces of gold of given weights and varnas), when the 
weight of the refined gold is known ; 


The sum of the products of varna and weight of the 
several pieces of gold. being divided by (the weight of) 
the refined gold, gives the varna (of the refined gold). 


This is annotated by K.S. Shukla as follows: 


That is, if n pieces of gold of weights wi, w2,...wn and 
and varnas vi, Va,...vN respectively are mixed up and 
refined, then the varna v of the refined gold is given by 


_ Wii ways... wn yn 
w 


where w is the weight of the refined gold. 
An example appended to the rule is as follows : 


Example 63.—5. 8 and 6 suvarnas of varnas 12,9 and 15 
minus + respectively, being mixed up and refined, are 
seen to be reduced to 16 suvarnas in all. Quickly say 
the varna of that (refined gold)? (Answer 133% varnas). 


Ksaya 


Opposed to varna is the term ksaya which has been used in 
the Pajiganita. K.S. Shukla says: Just as the warma of gold 
indicates the finess of gold, so the ksaya of gold indicates the 
impurity of gold. Gold of 1 ksaya contains 1 part of impurities 
and 15 parts of pure gold ; gold of 2 Rsayas contains 2 parts of im- 
purities and 14 parts of pure gold ; andso on. Thus the varnas and 
ksaya are related by the formula : 


varnatksaya=16 


Sridharacarya attached complicated arithmetical problems and 
examples on vargas and ksayas. A simple example is as follows. 


l. migni fama af qu: | —Pays. 53 G) 


e 
2. WewmeWegaur EI send q==<s ui: | 
e 
TAAT: ME EET u—Paf. Ex. 63. 
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Exampte 65.—1, 2 and 6 suvarnas of 5. 3 and 4 bsayas (res- 
pectively) being mixed up with a pala of sold of un- 
known varna become of 12 varna. (Sind the unknown 
varna)! (Answer 11} varnas). 


We have in the text following types of rules : 


1. Rule for finding the weight of the refined gold. when 
the varna of the refined gold is known? 


2. Rule for finding the unknown varna of one of the pieces 
of gold, when the varya of the alloy of those pieces of 
gold is given. 

e Grit wed-... wn d-w)v'— (wii wivsd-... «-wn yn ) 
w 


3. Rule for finding the unknown weight of one of the 
pieces of gold, when the varua of the alloy of those 
pieces of gold is known.* 


— Deckt twa) — Gi d- wes -... warn) 
ws) y—v 


4, Rulefor finding how much of inferior gold (and how 
much of pure gold) will have to be taken in construct- 
ing a number of test sticks of progressively decreasing 
varnas.* 

5. Rule for finding the weights of two gold balls of equal 
value (e, containing equal amounts of pure gold), 


L igi: aaga: GICA 
aaan a AT t — Pap, Ex. 65. 
2. ava gig aaa geg (afg) waq u—Pap. 53 (ii) 
3. SAARA aaa | 
qa T< TH: Pai 54, 
4. datratatfed al aaa 1 
ge autaa qa quid aerem (Dan, 55. 
5. AMARA gr gen? AAA: d 
tifus wed araña 1—Part. 56. 
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when the sum of their weights and also the varnas of 
the alloys formed by mixing each of them with given 
proportions of the other are known.’ 


6. Rule for finding the varnas of two gold balls of equa] 
value, when the sum of their weights and also the 
varnas of the alloys formed by mixing each of them 
with given proportion of the other are known.” 

These arithmetical problems indicate remarkably well the trend 
of alligation in the 9th and 10th century A.D. 


The details of these rules are given by K.S. Shukla in his 
edition. One may also consult the paper of R.C. Agrawala on 
Numismatic data in the Ganitasara (of ‘Sridhara)*. 


6. er Weg det aah: sa 1 

Tale eat gi et e Ta qup aran u— Pan. 57. 
7. Jem Neri 9 TAHA At a 1 

Sea siet a quit 1—Pafs, 58. 


8, Journ. Numis. Soc, India, 20, 38-41 (1658) regarding the Ganitasara of Sri- 
ctharpanddss MedicralsGujatiattio€ ctigtientaby,Siddhanta eGangotri Gyaan Kosha 


CHAPTER XVII 


SOME SUNDRY ASPECTS OF INDIAN 
COINAGE 


A—Indian Coinage Evolved Round 1000 B.C. 


We have strong reasons to presume that coinage was evolv- 
ed in India in the Brahmana period. "The interpretation which 
recognizes punch-marked coins in the signatum argentum presen- 
ted by Ambhi (Omphis) to Alexander at Taxila in 326 B.C. as 
related by Quintus Curtius" fixes the currency of these coins to 
the 4th century B.C. "That Panini knew coined money is plainly 
borne out by his Sutra, V. 2, 119 rupad ahata...where he says, 
"the word rZpya,is in the sense of "struck" (ahata). derived 
from r&pa. “form, shape," with the taddhita affix, ya, here im- 
plying possession; when rupya would literally mean "struck 
(money), having a form.” Panini has been “assigned to the 
middle of the 6th century B.C. at the latest" by Prof. Bhandar- 
kar, though Sir Ramkrishna and Goldstucker would place him 
even earlier. So we can accept without the least hesitation the 
view of Prof. Bhandarkar that "the beginning of the art of 
coin-making in this country must be placed earlier than 700 
B.C." The consensus of opinions among scholars would place 
the Brahmana period at about 800 B.C. Prof. Keith's view is 
that "it is not likely that the Brahmana period began later than 
800 B.C." and Mr. Pargiter thinks that the Vedic Age closed 
roundly about 1000 B.C. and Prof. Winternitz opines that the 
Vedic period extended up to 800 B.C. Soit can safely be as- 
serted that coinage in India was evolved at about 800 B.C. and 
if we fix the approximate date at 1000 B.C. and accept the view 
of Sir Alexander Cuaningham, we are not likely to go wrong, at 
least the margin of error would be very small. 


325 
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India Evolves her Indigenous System Independently 


The claim of India having evolved an indigenous system of 
coinage has now been fully and conclusively established. The 
opinions of some of the European scholars who advocated a 
foreign origin have now been fully disproved. Prof. Bhandarkar 
has successfully combated their views and in the words of SK. 
Chakrabortty, has fixed the last nail on the theories that wanted 
to prove the indebtedness of India to Babylon, Bactria or Persia 
for her earliest system of coinage’. Their opinions have been 
summarized by Prof. Bhandarkar in his ¡Carmichael Lectures, 
1921 and by Prof. Rapson in the Journal of Royal Asiatic Society 
James Princep held the view that "the Hindus derived their 
knowledge of coinage from the Greeks of Bactria" and Wilson 
in his Ariana Antiqua asserted that “the Hindus had learned the 
usefulness of money from their Bactrian neighbours and from 
their commerce specially with Rome". James Kennedy held the 
view that the punch-marked coins, the oldest coins of the country 
"were copied from Babylonian originals" as a result of the active 
maritime trade in the sixth century B.C. This view was support- 
ed by Vincent Smith and according to him, the coins came into 
use in the 7th century B.C. when the foreign maritime trade 
seems to have begun. 


The Bactrian theory is thoroughly disproved by the dis- 
covery of two hoards of coins, one in 1853 in the Punjab by Sir 
E.C. Bayley and the other at Taxila in 1912-13 by Sir John Mar- 
shall. Bayley found a number of coins, punch-marked as well 
as Indo-Greek ; the punch-marked coins were much worn while 
the others were comparatively fresh. The excavation at Taxila 
unearthed a hoard of coins, 175 punch-marked coins with “a gold 
coin of Diodotus struck in the name of Antiochus II of Syria”. 
Diodotus was a ksatrapa (satrap) of Antiochus before he declared 
the independence of Bactria in about 250 B.C. So the punch- 
marked coins might be earlier than Bactrian ones. In another 
hoard discovered at Taxila the coin of Alexander the Great and 
a Persian siglos were found mixed up with punch-marked coins. 
— 


1. SK. Chakrabortty : Study of Ancient Indian Numismatics. 
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Moreover the controversy is set at rest by the reference of Quin- 
tus Curtius to the presentation to Alexander the Great of a 
number of coins which are evidently referred to in his Signati 
Argenti. Cunningham thinks that the attribution of the epithet 
purdna to the Karsdpana or the punch-marked coins is the result 
ofa contemporaneous currency of two kinds—the indigenous 
Karsapanas and the Bactrians coins ; the Karsapanas are there- 
fore. referred to as compared with the Indo-Greek coins as 
purüma or old. The Babylonian theory has got a crushing reply 
from Prof. Bhandarkar who asserts that no coin "ot a type close- 
ly corresponding to the Karsapanas”, ‘of a period prior to 600 or 
700 B.C. has been found outside India; nor "is there any evid- 
ence at all to show that there was foreign coinage, of a date an- 
terior to €00 or 700 B.C.—the earliest date assigned by them, to 
the Karsapanas which through identity or at any rate extreme 
similarity of type could rightly be called to be their prototype.” 


The position, therefore, taken up by Prof. Bhandarkar is un- 
assailable and this is supported by scholars like Cunningham and 
Thomas. As pointed out by Cunningham "the types, the shape 
and the standard of the earliest Indian money" are throughout 
indigenous. The punch-marked coins are mostly rectangular in 
form and the weight is based upon the ratti or rati (raktika) 
and unlike the Indo-Bactrian coins there are no inscriptions or 
busts of £ods and goddesses. 


Another theory “that the punch-marked coins whether of 
silvet or copper, constitute simply a Hindu variety of Akhaeme- 
nid Persian coinage" wasstarted a few years ago by a French 
scholar M. Decourdemanche. In his opinion the Persian Empe- 
ror issued "the punch-marked coins with Hindus symbois side 
by side with the Persian sigloi". He mainly depended upon the 
weight of the coins to prove his theory. His views have been 
ably criticized by Prof, Bhandarkar and most probably the last 
word about it has been said. It has now been more or less ac- 
cepted that India developed her earliest coinage independently 
even prior to the Greek or any other foreign influence. For a 
detailed study of this subject, one may refer to Prof. D.R. Bhan- 
darkar's Lectures on Indian Numismatics, 1921 (Calcutta Uni- 
versity Press). and to S.K. Chakrabortty'sStudy of Ancient Indian 
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Numismatics, 1931. 
B—Copper Coinage Preceded Gold Coins in India 


S.K. Chakrabortty has discussed this aspect in his “Study 
of Ancient Indian Numismatics". His arguments are as follows - 


The evolution in the connotation of the term niska will ex- 
emplify the different steps by which coinage came to be establi- 
shed in India. It is one of the oldest words and perhaps may 
be pre-Vedic. At first it signified a necklace, and we know that 
ornaments came into use at a very early stage in the civilization 
of man and surely before the Vedic culture which is mainly ag- 
ricultural. Its use was very general ascan be well-expected 
in the early society, niska, the necklace served as a medium of 
exchange like cow, rice and wampum beads. When this early 
stage was passed, the difference in weight of different niskas had 
to be taken into account. and the necessity arose for the 
standardization of the niska which was now equated to a definite 
weight of metal. The necklace asa medium of exchange was 
replaced by a lump of metal which was one niska in weight. 
Gradually sub multiples came into use and exchange transactions 
were conducted with the help of lumps of metals weighing a 
niska or its sub-multiples.. The metal was surely gold which 
India produced in profusion in an early period and which must 


have attracted the administration of primitive men by its bright 
yellow colour. 


That in the Vedic period, the niska had progressed to 
weight, there cannot be the least shadow of doubt. But the next 
stage in the evolution of coinage at so early stage of culture isa 
highly debatable one. Prof. Bhandarkar puts forward a strong 
claim that the niska as a coin is the product of the Vedic period. 
His arguments cannot be taken as conclusive in the total absence 
of any extant piece of gold coin of anearly age, and much de- 
pends upon what he takes to be the connotation of the term. 
That the niskas were sub-divided into padas and that they were 
round in shape can very well be conceded; but the rotundity 
cannot prove much ; lumpsof metals in the shape of globules or 
spherules may well have changed hands as media of exchange. 
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Moreover, we cannot suppose that gold, however plentiful 
it might be, in the Vedic period, served as a medium of exchange, 
at least for ordinary purposes. Even ata late period we find the 
cow, or a measure of grain to be the common medium for busi- 
ness purposes and even in the 20th century A.D. in India. silver 
coin is the standard and gold mohars are nothing but curiosities 
to the common people.  Soniska had only one characteristic of 
a coin, namely, it was a piece of metal of definite weight; there 
might have been some signs like dots, etc., either impressed by the 
shroffs or by the king guaranteeing the weight and purity, but 
there can be no doubt that the economic condition of the time 
precluded the idea of using it as a medium of exchange, at least 
for ordinary purposes. 


When coinage was evolved, it was copper which was re- 

quisitioned for the purpose and the seeming absurdity of the 
tatement disappears when we consider its comparative paucity 

in those early days and the high value which was consequently 
attached to it. 

Prof. D.R. Bhandarkar shows “that copper in early times 
had comparatively much greater value than it possesses at present", 
and he points out that a karsapana, the standard coin at Vidisx 
was "equivalent to 20 modern pice, that is, five annas, (or 30 new 
paisas) although its weight is not even double that of a pice". 
The process of depreciation must have been very gradual and the 
price of copper was surely at an earlier period high enough for 
the ordinary purposes of exchange. If it isonce conceded that 
gold coinage in the ordinary sense of the word was preceded by 
copper, a consideration of the weight system will clearly 
prove that silver was requisitioned at a later period when 
a higher economic development had been secured. 
Silver was mainly imported from abroad and so its paucity 
stood in the way of its use for the manufacture of coins. Some 
of the states in ancient India—Vidisa, the Malavas, etc., retained 
copper coins only even though silver had comei nto use in the 
neighbouring states. The early Buddhist literature dating 
from the 6th and 7th B.C. knows nothing of the silver 
coins. the Dharanas or the Puranas. Taking all these things to- 
gether, the inference that copper came earlier into use than sil- 
ver in India for coinage is practically irresistible. 
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C—Natural Objects as Common Measures in Weight 


Here again, I would like to quote from S.K. Chakrabortty's 
book : 


The weight of the niskas, the necklaces, naturally varied, 

but when a greater nicety was demanded with the progress of 
civilization, the niska weight had to be standardized. Niska 
weight was the original unit of measurement but such a big lump 
of gold equivalent in weight toa neck-ornament must have a 
value too high for purposes of exchange. . It had to be sub-divid- 
ed into sections and sub-sections and the whole system had to be 
based upon a unit of measurement, small and convenient enough 
for the economic state of the society. A clue to it is supplied by 
the Tables of Ancient Indian Weights in the Manu and Yajñaval- 
kya. A niska of gold is equated to 320 raktikas or ratis which is 
also the weight of a Satamana of silver. Satamana was of gold in 
the Satapatha Brahmana and is referred to not only in the 
Taittinya Brahmana but also in the Taittinya Samhita which 
forms the Samhita text of the Krsna Yajur-Veda. Satamana is 
evidently 100 times the units of measurement which is therefore 
92 raktikas or ratis or 5.6 grains in weight, taking a Satamana 
equal to 320 rattis as given by the Manu. This is in opposition to 
the views of Prof. Keith and others who want to identity the 
mana, the unit of Satamana to a rati which weighs only 1.8 grains. 
This is surely not reasonable when we find that the first mention 
of the raktika or brsnala occurs in the Brahmana period only, in 
the Taittiriya Brahmana. As would be natural for us to expect 
the old unit, the mana of 5.6 grains, would surely be deemed too 
heavy with the progress of society and a smaller one, would be 
necessary for a nicer discrimination. It would be shown that 
this smaller unit of rati was adopted when coins for the first time, 
mainly of copper, came to be issued to the people. 


The word "Karsapaua' is derived from karsa or barsa-phala 
which is a synonymn of T'erminalia Ballerica (vibhitaka) and also 
Emblica officinalis (amalaka). 


Manjdai and Raktika as Units 


We know that "in all countries the common measures have 
CbéerPde&sedVieoseriá latio jected andithataheladianamersures 
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of weight are all based on seeds and beans. the raktika. the barley- 
corn, the masa bean, etc. Now our position will be almost un- 
assailable if we can identify any such natural object which was 
used as a unit of measurement in ancient India equal in weight to 
a māna. In the Northern India, ratti or raktika as the unit had 
established itself at the time of Manu but in the Southern India 
it "did not come inco use till a later period”, and there the mañ- 
jadi occupied the same position in the system of weights. 
According to Elliot "marijadi claims the first notice, as being the 
earliest used as a measure of weight. Itis the seed of the Adenan- 
thera pavonina, a tree common in most partsof India and the 
Eastern Archipelago.” The weight of a mañijadi has been shown 
by elaborate estimates to be a little less than 5.7 grains as opined 
by Cunninzham and somewhat higher than Elliot's own average 
of 4.8 grains. So we can be practically sure that the mañjadi 
would approximate to 5.6 grains and 100 mañjadi would give us 
the Satamana of 560 grains or a little less—the closest approxi- 
mation that we can have, dependent upon the size and the con- 
dition of the mañjadi seeds. 


The niska or Satamana system of measurement affords the 
clue to the satisfactory solution of the mystery in the employment 
of dharanas of 32 ratis side by side with the copper Rarsdpana of 
€0 ratis, and in the two separate Tables of Weights—one for the 
precious metals. gold and silver, and other for copper. The mana 
unit of 5.6 grains is applicable only to the precious metal; it is 
older in origin and heavier in weight. while the rati unit of 18 
grains came into use later and gradually supplanted the older 
unit in Northern India and pushed itself to the South also. But 
already in the North. the sub-divisions of the precious metals 
were based upon the mana unit and when silver coins were issued 
these were equated in weight to thesub- multiples of the Satamana 
which had been used from an earlier time. Thus there was a 
silver dharana of 32 ratis weight, 55 grains which is exactly 1/10ch 
of Satamana, while half a dharana would be equal to 1/20th of a 
Satamana. Such a low subdivision was necessitated by the eco- 
nomic condition of the country ; the heavier weights would have 
been too valuable for common exchange purposes. The silver 
punch-marked coins of this weight and their sub-multiples had 
been unearthed in thousands in all parts of India. Gold coins 
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of approximately the weight of a dharana are the Kalañju of the 
South which is theoretically 10 mañjadis in weight but actually 
a little less, 52 grains; and these are "spherules quite plain and 
smooth, save for a single very minute punch-mark too small to 
be identified". 


D— Disappearance of Gold Coins and Origin of Indian Coinage, 


Although no specimens of ancient India gold money have 
come down to us, yet we know, from the Erythraean Periplus, 
that on the Eastern coast there was a native gold coin called 
Kaltis, from which the merchants derived a profit by giving 
Roman £old and silver money in exchange. The name seems to 
be the same as the Kalutti of South India! The seed is used as” 
a weight, which is now over 50 grains. Taking this weight as a 
guide, We have little hesitation in identifying the Kaltis with the 
gold Hun of South India. which averages about 52 grains. The 
oldest gold coins noted by Sir Walter Ellioc are quite plain and 
smooth? “They weigh about 52 grains, evidently derived from the 
Kalaiiju, their original name being pon, which simply means gold 
in Tamil, becoming hon in Kanarese, and the origin of the 
Mohammedan hun” It might be surmized that hon and hun are 
the same as son, which is the spoken form of suvarna, "gold". The 


coin itself is called Huna in the Nasik inscription, No, 5 of Ste- 
venson. 


With reference to the absolute non-existence of any very 
old Indian gold coins, the explanation may be a very simple one. 
During the early centuries of the Christian era, the Roman trade 
with India increased to such an extent that the annual balance 
in favour of India amounted to nearly half a million pounds ster- 
ling. This was made good by sending actual cash, both in gold 
and silver to India, Pliny's words are "minimaque computations 
millia sestertium annis omnibus India et Seres peninsulaque 
(Arabia) imperis nostro adimant.?. “At the lowest reckoning 
one hundred million sesterces (about £800,000) are taken from us 
every year by India, the Seres, and Arabia." Gibbon reckons the 


1, Walter Elliot, Coins of S, India, p. 48. 
2. ibid, p. 53. 


3. Hist Nat, 12 
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amount as "upwards of £800.000;" and in a note he adds, "in 
another place Pliny gives halt that sum, quingenties H.S. for 
India, exclusive of Arabia". What became of this great influx 
of gold? The explanation may be that in North India it was 
received by the Indo-Scythian Kusana Princes, Wema Kadphises, 
Kaniska. Huviska, and Vasudeva, whose gold coinage is now 
found in such large quantities. Their gold coins are of the 
same weight as those of the early Caesars. In the South India 
the gold coin circulated just as it came, which satisfactorily ac- 
counts for the frequent finds of Roman gold coins atthe present 
day, and the total absence of any early Indian gold coins. 


In North India the great Gupta kings introduced their own 
coinage, while they still adhered to the Roman standard and the 
Indo-Scythian types. In the South India, however, there appear- 
ed the new goid coins called Huns, which would seem to have 
been intended for half-dinaras of the Roman standard, At a 
later date in North India a few Hindu chiefs issued gold coins. 
which, teing heavier than the Huns, were perhaps intended for 
half Suvarmas. But the issue was chiefly confined to the Candel 
Rajas of Mahoba, and the Bacher Rajas of Kanauj. 


The gold coins of the South India, the Hun and its sub- 
divisions, are very numerous. The Hun may be taken to be the 
original "gold Karsa”, ot 57.6 grains. which has now dwindled 
down to 52 and 53 grains. Itis seen that 10 of the old Huns, 
published by Walter Elliot. give an average of 55 grains, while 
the gold fanams' or 'tenths", average 5.75 grains. A few still 
older pieces. which range from 63 to 66.4 grains, give an average 
of 64.9 grains. But these are, perhaps, half-suvarnas, of 72 
grains, full weight. The oldest of them are broad, thin, punch- 
marked coins. of mere than 66 grains. They bear the names of 
Calukya. and are assigned by W. Elliot to the fifth and sixth 
centuries A.D. 

The actual age of the heavier Huns, or gold karsas, is not 
known ; for one of them the date assigned is certainly not later 
than the eleventh century. In the history of Kashmir it is stated 
that Raja Harsa Deva “liked the customs of the south, and in- 
troduced coins like those current in Karnata"2 Thereis a gold 


Ne 
1. Raja Tarangins, B. vii, (Translation By Jogesh Chunder Dutt, p. 238). 
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coin of this king, with the name of "Sri Harsa Deva" on one 
side, and on the other a caparisoned elephant walking to the 
right, which is an evident copy of one of the Karnati gold coins of 
the same type. (See W. Elliot's Coins of South India, Plate III., 
109; and Marden Numismata Orientalia, Plate XLVIII. 1059), 
But the Kashmir coin is a half suvarna, of 72 grains, while the 


southern coin is a Hun of 58 grains. Harsa Deva reigned from 
A.D. 1089 to 1101. 


The gold coins of ancient India are given in Table 17.1 :— 


Table 17.1 
Names Grains 
z  Hun,orFanam . . aa -. 5.28 
+ Hun, or Mada o Pan s 13.20 
i Hun. or Pratapa . o Ü - 26.40 
1  Hun(Varüha,or Pagoda) . . 52.80 
1  Harsa(fulweigh). . . . 57.60 
E Susanna : : 5 d 72.00 
1 Suvarna gu 3, . 144.00 
1 Niska, Pala, or Satamana o 576.00 


In former days it was the general opinion of classical scho- 
Jars that the art of coinage had been introduced into India by 
the Bactrian Greeks’, There is a passage of Quintus Curtius, 
which was made to Alexander himself on his arrival at Taxila 
by the native Raja of the country. The term used by Curtius is 
signati argenti, which fortunately admits of no other meaning 
than that of “coined silver". ` Several scholars are of the view 
that the types, the shape, and the standard of the earliest Indian 
money: the square punch-marked silver, and the square one-die 
copper coins could not have been copied from the Greek money. 
Since then have been discovered two monumental evidences of 


the antiquity of these square Indian coins in the Buddhist sculp- 
AA 


1. Curtius Vit, Alex., xviii, 13-41. 
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tures of Mahabodhi and Bharhut. The former is as old as Asoka 
himself, B.C. 250, having been executed during his reign; the 
latter are somewhat later, or about B.C. 150. In both of these 
there is a representation of the famous story of the Jetavana, or 
purchase of the garden of Prince Jeta by the merchant, Anatha. 
According to the legend the purchaser had to cover the whole 
surface of the garden with a layer of gold coins. In both sculp- 
tures the servants of Anatha are seen laying the coins, edge to 
the edge, as the inscription states. As all the pieces are square, 
they clearly represent the punch-marked money that was current 
in the time of ASoka. 


That the native square copper coins were contemporary 
with the similar shaped copper coins of Pantaleon and Agathok- 
les was lately proved by the discovery of nine pieces of Pantale- 
on and fifteen of Agathokles, along with eighty-four native 
pieces of the single-die, and twenty-seven of the double-die 
coins. Now, it is remarkable that the single-die coins were all 
of the indigenous weight of eight ratis, or 140 grains. while those 
of the Greek kings and the double-die native coins were of 100 
ratis, or 180 grains. 


In favour of arguments as to the priority of a native Indian 
coinage, one can point to the name of purdua, or "old", which 
was applied in the Buddhist satras to the silver puach-marked 
Karsas. [t may be asked "under what possible circumstances 
could the Indian silver Karsa have been called ‘old’ at the time 
of the compilation of the Buddhist sütras. about 200 B.C. ?" The 
reply is that they must have received this name when they 
came in contact with the Greek money of Alexander's successors. 
The round Greek drachms and hemi-drachms were the new 
silver money, and the square native Karsas were the old money. 


or the purdras, 


The other argument against the Greek origin of the punch- 
marked coins was, that any Indian coins copied from the Greek 
money would have teen in silver, and of the Greek standard in 
weight. This argument has been satisfactorily proved by the 


. See Archacol. Survey of India, vol. xiv. 
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discovery of the coins of the native princes, Dhara-Ghosa, Ma- 
hadeva. Rudra-Varma and Amogha-bhuti of the Greek standard, 
with inscriptions on both sides. As these coins were found in 
company with the Greek Philopator hemi-drachms of Apollodo- 
tus they must have been current at the same time. But the old 
punch marked coins were also current along with them, asa few 
specimens much worn were some years earlier found in company 
with hemi-drachms of Antimachus II, Philoxenus, Lysias, Anti- 
alkidas, and Menander. 


E—Scarcity of Silver in India 


Cunningham in his book, Coins of Ancient India, categoti- 
cally writes that India produces little or no silver. On the other 
hand, Kautilya in his Arthafastra definitely speaks of many va- 
rieties of silver. and at no place he gives the impression that 
silver was scarce in this country in his times. It is not very 
unlikely, that a few centuries after Kautilya, the sources of pro- 
ducing silver in India began to fail. We find thatu ptil the time 
of Kautilya, dharapa was equal to one harga of 80 raktikas. It 
suffered a diminution shortly after. 'This is evinced from the 
fact that the actual specimens of purdnas which have been ob- 
tained, weigh 58 grains only and not 146 grains like a krasa. 
This dimunition in the weight of puranas is significant. Again, 
we have to keep in mind that no extant piece of silver coin of 
146 grains of weight anterior to the time of Kautilya had been 
discovered or identified in India ; and there is no reason assigned 
why this arbitrary standard of 32 raktikas, or rattis and not a 
sub-multiple of 80 rattis, e.g.. 40 or 20 rattis came to be accepted, 
In case India never produced silver in large quantities and de- 
pended mainly on foreign countries for her supply of this metal, 
there is no conceivable reason why all of a sudden her small 
supply of indigenous silver should dry up immediately after 
Kautilya. It was exactly at this period that the foreign supply 
increased in volume as the trade with the West must have been 
accelerated by the Greek invasion of Alexander which opened 
up routes hitherto unknown or little used. 


That foreign trade was an important feature in Candra- 
gupta Maurya'sradministr&tion isevidensfromitherexistease QA 
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Board which was incharge of foreigners. "The members of the 
Board were required to find lodging for foreigners, to keep them 
under observation, to escort them out of the country; and in 
case of sickness or death to provide for the treatment or burial of 
the stranger, whose property they were obliged to protect or 
account for, Theexistence of such officials and regulations 
affords conclusive proof that the Maurya Empire was in constant 
intercourse with foreign statesand that many strangers visited 
the capital on business" This trade wich the West weat oa m- 
creasing and “during the early centuries of che Christian era, the 
Roman trade with India increased to such an extent that the 
annual balance in favour of India amounted to nearly half a 
million pounds sterling. This was made good by sending actual 
cash, both in gold and silver to India.” This drain of wealth 
was bitterly condemned by Pliny. So after all the argument 
that after Kautilya the supply of silver indigenous and foreign 
dwindled away must be rejected and the explanation of the issue 
of silver coins, the dharanas of 32 rattis, may properly be taken to 
be that it was based upon the traditional weight system for the 
precious metals dependent upon the old and bigger unit of mana. 
The weights are given in Table 17.2 (from S.K. Chakrabortty's 
Study of Ancient Indian Numismatics). 


Table 17.2 


Gold and Silver 

1 Niska or Satamina 100 minas 560 grains 
+ ` 50 280 

L+ , orpada 25 140 
1/10 ., or dharana 10 56 

(purana, Salaka, Kalañju) 

1/20 , or3dharana 5 
1/100 ,, or mana or 1 5.6 


Fanam (a variant of 
manam or panam ?) 
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¥—Precursors of Punch-Marked Silver Coinage in India 


On July 22, 1941, D.D. Kosambi of Fergusson College, Pcona 

received from the Director-General of Archaeology in India 1] 
silver pieces. In fact, as was reported to him, the most importent 
discovery during the year 1926's excavations was made on the 
morning of the New Year's day when underneath a wall running 
east and west in the trench between sites B and C was discovered 
a silver vase complete with lid containing jewellery, square and 
circular pieces of silver. One of these was inscribed in cunei- 
form characters, thus connecting once for all, the period of the 
last city of this site roughly -with the cuneiform world. As 
it is well known, the Babylonians had no regular coins but used 
lumps of silver and gold of definite standards known as Mana or 
Shekele. In the Mandala VIII of the Rgveda. Indra is asked to 
bring Manas of gold (Hiranya Mana), which conclusively 
proves the use of these forms of weight in India at the time 
when the Aryanscame. The find of these rectangular and 
round silver pieces (the precursors of punch-marked coins of 
later times) with cuneiform signs is therefore of the highest im- 
portance for settling the chronology of Indian history.” 


Kosambi has classified all the pieces into four classes. 


Class 1—23.4010 grams—T he piece has been cut off at both 
ends by chiselling and breaking off from a larger cast, silver ingot. 
The process of cutting characterizes currency in the earliest 
times and survives in some parts of the world. In parts of 
Burma, at least till 1897, it was the custom to take a long metal 
ingot when going out for shopping and cut off suitable pieces of 
approximate size as small change. The pieces then continued 
to have their own independent existence. 


Assyrian inscriptions mention “Sealed” minas and shekels 
from the time of Sennacherib onwards, and these are taken by 
archaeologists to be cast roundels, which might have resembled 
Class II described here inthis note. The piece described here seems 


1. Archaeological Survey of India, Annual Report. 1925-26, pp. 12-98. 


John Marshall, Editor, Mohenjo-Daro and the Indus Civilization, London. 
1931, 3 vols. 
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to be too light to be a mina, and is too heavy for any shekel com- 
monly met with. It is to be noted that the standards of weight 
varied ; an accurate study, particularly of hoard material, might 
enable one to date the piece according to its weight-standard. 
The Assyrian zuzu continued to be known in early Christian 
times as a round coin of very small value. having followed the 
course of all coinage in debasement and lightening. The shekel 
of Josephus in about 210 grams, which is almost exactly the 
Mohenjo-Daro weight that amounts to four times the karsapana 
weight of our punch-marked coins. But this is probably insigni- 
ficant. because the earlier shekel (=1/3000 talent) whether Attic 
or Hebrew, was heavier. 


Kosambi has tried to decipher the inscription on these silver 
pieces. The inscription on the reverse is most probably to be 
read as gam or Sur, (in case the script is old Assyrian). The 
meaning is not clear when the sign stands by itself. but here it 
might indicate “to pour forth", perhaps the casting of the origi- 
nalingot. The larger ideogram on the obverse would certainly 
have been taken as a mark of denomination or a numeral sign, 
but for the fact that three of the wedges are long. Even now it 
is difficult to see what else it could indicate in view of the fact 
that all the wedges point in the same direction without a single 
cross or u wedge. The “cuneiform world” endured from at least 
2500 B.C. to the Persian Empire ; and we know that Alexander's 
conquest and the supersession of the Empire by the Seleucids did 
not end the use of cuneiform, inasmuch as an inscription of An- 
tiochus Soter (280 B.C.) has been found in q 1ite good Assyrian. 
Not only that, the "letters of the Ammunneer” of Philo Byblius 
probably refer to the RasShamra alphabet and would indicate 
that there existed people who could real cuneiform writing in 
very much later times, though the full bloom of the Assyrian 
language begins about 1400 B.C. 


In the words of Kosambi, the primary importance of the 
piece. then, derives from the obvious conclusion that it was im- 
ported from the West, presumably Mesopotamia, in the way of 
trade. Silver deposits are not known in India within reach of 
the Indus Valley ; it would seem likely in view of the Indus seals 
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found in Mesopotamia that all the Indus silver was imported 
thence in payment for other commodities. 


In this connection, it is interesting to find that in Sanskrit 
lexicons, we have a word kanaka- bhangah which stands for cut 
and broken piece of silver or gold. According to Kosambi. the 
silver pieces found in this hoard are the only representatives of 
cuneiform and definitely Mesopotamian writing in ancient India. 


Class II—This consists of three round pieces which have 
really nothing in common but their shape ; they form no system 
of weight, and as each is manufactured by a different process, it is 
doubtful whether they represent coinage. There is just a chance 
that they were meant to find their way into a jewellery pattern. 
One of the pieces (2.2177 g) has been fatened out from a cold 
silver pellet or other smaller piece by means of hammer blows of 
considerable force, as is seen from the cracks that have develop- 
ed at the edges. and the appearance of the surface. Another p'ece 
(2.0353 g) is of very bright silver, but has a patch of brown lac- 
quer-like coating that prevents a thorough examination. From 
its shape and general appearance. it must have been cast to size 
and then lightly worked over. The third piece (4.3108 g) has 
been trimmed froma larger plate, the corners being neatly 
rounded off. The only mark it bears is the common chisel. mark 
or incision, 


Class III—This can be taken, roughly, to form a system, 
though the system cannot be associated clearly with any known 
Indus weights, The basis might. at best, be connected with the 
Paila coins, exhibited in Lucknow Museum. The nearest pieces in 
this group are too heavy for the Taxilan “long-bar” coins. It must 
be kept in mind that the standard is only roughly followed : but it 
would seem to be a foreign stan lard so far as can be judged from 
evidence. One ot the pieces (2.8857 g) is cut and broken off from 
à thin plate, rather like the‘later punch-marked coins in appea- 
rance. but too light for the karsapana. The sole mark isa chisel 
mark on the face. Another piece (5.8353 g) is similarly manu- 
factured but with only one rough edge, one chisel mark on face. 
The third one actually happens to be two pieces made by cutting 
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The superb accuracy of the weishins is also lost. and the coins 
have much more copper than before. 


blunt cold-chisel. It wascutinto two after excavation. It is 
clear that whoever did the cutting had plenty of practice,in as- 
much as the two pieces weigh 5.9039, 6.0720 8; an excellent di- 
chotomy, considering the bluntness of the tool. The fourth piece 
(19.4787 g) is apparently half of a still bigger piece, che cut edge 
having been made smooth. The system of weights is apparently 
on the scale of 1, 2,2+2. the last. being close to seven units, 
which does not coincide with the dual Indus system of increasing 
weights. (Perhaps, the last piece should not be included here at 
all.) 


Class IV—These three pieces are weighed on the Indus 
system, and if there be any "precursors" of the punch-markei 
coins in the pieces studied by Kosambi, they can only be these. 
These are all from one find (Dk. 1341), seem unfitted for use as 
jewellery without further shaping. and the weights belong appro- 
ximately to the Indus Class D. being: No. 4+=3.3570 $, 
No. 7=3 7025 g, No. 5—3.9282 g. Thefirstis a sector from a 
round piece, the second from a plate cut off after several trial 
attempts : the third also trimmed from a plate, but wich one edge 
probably circular in the source. The fact that claims attention 
here is that these are significantly cruder than the Mohenjo-Daro 
Class D weights or earlier Taxilan karsdpanas ; and also signiü- 
cantly heavier than both. There are two interpretations 
possible: that the pieces represents purchases of silver 
to an approximate Class D weight; or that they were 
to be smoothed down at a later date to the precise weight 
having had alittle margin left and in fact as liccle margin 
as possible with fairly clumsy cutting tools. It che later expla- 
nation is accepted, the conclusion must also be taken that we are 
already beginning to see bits of a precious metal trimmed to a 
standard weight, hence the beginning of a coinage system. In 
any case, the coinage that came later must have originated in 
some such way, if this be not its immediate origin. 


The later developments are quite clear. Even after the 
destruction of Mohenjo-Daro, which is entirely a trade city as 
shown by its fine weights and poor weapons. the traders persist- 
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ed, and continued to use the very accurate weights of that period. 
The first marks were trade’s marks, such as are seen on Persian 
sigloi, and reverse of the punch-marked coins of the pre- 
Mauryan age. This is sbown clearly by one coin published by 
Durga Prasad.* This coin is blank on one side like our Mohenjo- 
Daro pieces, but the other contains no less than thirteen small 
marks, similar in typ2 to those known as the later “reverse” 
marks. For the earlier Taxila hoard, Kosambi* has established 
these marks as having been regularly placed in time. with a loss 
of about 0.2 grain weight per mark. Moreover, the newest coin- 
age of the earlier Taxila hoard, B.E. 2. shows that if a single stan- 
dard prevailed for those coins. it must have been almost exactly 
54 grains at the time of issue. So, Durga Prasad’s coin; weighing 
105.75 grains would have been worn down from the 108 grains 
double-karsapana, particularly as the central one of the 13 marks 
seems to us to be an issue mark. 


Kosambi’s contention is that the manufacture of coins con- 
tinued to be the traders’ function for a long time atter the Indus 
period ; that the small marks were put on according to a system 
generally understood at the time by those who handled the 

coins most frequently.: The workmanship during this period 
rested with people of trading class (the vaisyas). 


At a later period but not later than the sixth century B.C. 
the Ksatriya steps in as the king who claims the royal preroga- 
tive of stamping his own marks on the coins. The punch-marked 
coins then begin to have larger obverse marks, usually five in 
number (four for the Paila coins), and are issued with a blank 
reverse. The Mohenjo-Daro accuracy still persisted, the trader 
continued to stamp on his own small reverse marks as per his 
own checking system. till the Mauryan period. This ushers in 
coins characterized by the 'crescent-on-arches' mark on the ob- 
verse, and the system of traders’ reverse marks disappears very 
soon, being replaced by asingle large reverse mark, such as the 
"Taxila mark”, or some other characteristically Mauryan stamp. 


1, Durga Prasad ; Journ, Asia, Soc. Bengal (Numis. Suppl). 1935, plate VII . 
ër Kasnmbls Mew dadian Cëgtiguerg ée Jk, Siddhanta eGangotri Gyaan Kosha 
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Thereafter. we come to the period of cast coins, which 
nevertheless retain some of the earlier marks. Local and tran- 
sient weight systems also develop. and unifying influence of the 
trader is entirely lost, probably because of the development of 
large kingdoms at war with each other, each with its own pro- 
vincial culture and language. Indian numismatics thereafter be- 
comes a branch of epigraphy. 


For the detailed arguments, advanced by Kosambi, the 
reader is referred to his paper in the Current Science. 


G — Coinage of Southern India 


Dharana, Purana, Kalaiiju and Kasu —Ot the sub-division 

the one-tenth Satamana weight we have innumerable examples 
—the dharanas and puranas of silver and the kalaüju of gold 
which circulated only in the South. In the early centuries of 
the Christian era the demand for gold coins in Northern India 
was met by the foreign types of the Kusinas and others and 
later on by the Gupta coins, at first in the Kusana standard and 
then on the Indian standard weight. In the South, however. 
the foreign coins were issued to the people as these were imported 
to the country or gold coins of indigenous origin based on the 
traditional weight system (the one-tenth of the Satamüna, or a 
Kalaüju) were minted to meet the exchange demands. The 
oldest specimens of the extant indigenous coins of gold in South- 
ern India weigh about 52 grains and according to Elliot they are 
"evidently derived from the balaiiju. their original name being 
pon, which simply means gold in Tamil, becoming hon in Cana- 
rese, and the origin of the Mohammedan hun" : and he also 
opines that “the Purdna is simply a silver Kalaüju". The gold 
fanams are the Southern variant of the “tenths” of the original 
“gold Kaze of 57.6 grains, as pointed out by Cunningham and 
these average 5.75 grains. This is approximately the weight of 
a mdna—the one-hundredth part of a niska. As the cato of gold 
to silver under the Kusanas was 1: 10, we find that the fanam of 

5.75 grains of gold is equal in value to 57 grains of silver, the 

approximate weight of Karsapana- It is, however, to be clearly 


1. D.D. Kosambi: Oa the Origin and Development of Silver Coinage im 
India, Current Science, 10, 395-400 (1911). 
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marked that no claim can be put forward about the contempo- 
raneity of the weight denominations—the $atamana, the dharana,, 
the kalañju, the fanam etc., but that it is only pointed out that. 
the measures of weight, the fatamana and its sub-multiples are 
constant, though the names might differ in the various parts of 
the country in the different periods of its history. 


We would like to quote in this connection some extracts 
from S K. Chakrabortty's book Ancient Indian Numismatics. He 
says: Buta careful examination inclines me to accept Prof. 
Bhandarkar's weight of 1.75 grains for a rati. Eighty of these 
seeds came to be equated toa harga, "the seed of the Belleric 
Myrobolan (Terminalia Bellerica), known as amalaka or karsa- 
phala, that is the “karsa-fruit”. This was the new standard and 
it was more convenient because it was smaller than the Satamana 
and based upon a finer unit of measurement, exactly suited to 
the more advanced society of the Brahmana period. This new 
standard unit was gradually applied to all the metals used for 
monetary purpose. When adopted for gold, it was called suvarna 
—the gold Karsapana. But ordinarily Karsapana was restricted 
to copper, though in course of time, it became the generic ex- 
pression for standard coins in all met Is—gold, silver, copper, or 
lead. As pointed out by Prof. Rapson—'"Manu seems to imply 
that the term was properly applied to the copper pana weighing 
a harsa—'Karsapanas tu vijüeyas tamrikah Karsikah panal”... 
while “Narada, quoted in the Vacaspatya, states that the silver 
Karsapana was current in the “South” “Karsapano daksinasyam. 
disi raupyah pravarttate". The gold coins of the Guptas were 
known as the suvarnas and from the time of Skandagupta, coins, 
were issued approximating to the standard weight of 80 ratis or: 
146 grains. In Southern India "the smallest denomination of 
the copper currency was the Kasu’ and “it has also the general 
significance of money. wealth and likewise of coin, as pon kasu— 
gold coin, vella-kasu—silver coin, semba (or red) kasu—copper 
coin. “The kasu has been identified by Mr. Ellis with the Sans- 
crit karsa, and they are probably both derived from the same 
original source: for according to the law-books "a Barsa or 
eighty ratis (rabtibas) of copperis called a pana or hargapaua « 
Afterwards it came to be restricted to “a weight of gold or silver 
«agabto dÉ drains ARP Yorection. Digitized By Siddhanta eGangotri Gyaan.Kosha 
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Characteristics of Southern Coinage—The chief characteris- 
tics of the South Indian coins are ; 


(a) Legends on South Indian coins are rare, and, when 
they occur are short, giving simply the rulers name 
or title : dates are rarer still. 


(b) As in the early coinage of che Greeks the heraldic sym- 
bol or cognizance serves as the stamp oí authority; 
the fish. for example, is so used by the rulers of the 


Pandya dynasty, 


In India. we receive little help from contemporary records; 
and the habit, which conquerors indulged, of incorporating on 
their issues the cognizance of vanquished peoples. and the ex- 
tensive imitation of popular and well-established types, worse 
confounds the confusion. In assigning coins to dynasties reliance 
has often to be placed upon the evidence of find-spots, a dubious 
method at all times. but least unsatisfactory for copper, which 
seldom circulates freely beyond the country of its origin. 


The isolation of the southern peninsula is as marked in the 
development of the coinage as in political history. With the 
sole exception of the elephant pagodas of the Gajapati dynasty, 
imitated by Harsadeva of Kashmir, there is no certain point of 
contact between the south and the north after the third century 


A.D. 

The currency of the southdidnot receive that attention from 
our early scholars which has been bestowed upon the more at- 
tractive money ofthe north. A careful systematic study. in 
conjunction with the historical material now available, has 
doubtlessly thrown considerable light upon it and its strikers. 


Certain marked characteristics belong to the coinage of 
the south, which, in spite of foreign irruptions and their con- 
sequent innovations, have persisted until recent times. Gold and 


copper were the metals used alnost exclusively ; of the former 


H 1 
there were two denominations. the hun varana Or pagoda’ (50 


to 60 grains) and the fanam (nve to six grains), based respec- 
tively on the weights ot two seed, the balañju or molucca bean 
(Cozsalpina bonduc) and the mañjadi (Adenathera pavonina). 


Copper coins were called rásu. ot which the English corruption 
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is "cash", while the rare silver coins appear to have followed 
the gold standard. The Travancore silver chakram was equal 
in weight to the fanam. The gold coin had an independent de- 
velopment in the south, the various stages of which can be 
marked. The earliest specimens (the age of these is doubtful) are 
spherules of plain gold with a minute punch-mark on one side ; 
these developed into the cupshaped "padma-ijankas". stamped 
with punches, first on one side only, later on both obverse and 
reverse. Finally came die-struck pieces, of which the small thick 
Vijayanagar pagodas are typical southern form. Another charac- 
teristic is the preference for tiny coins: this is particularly 
evident from about the sixteenth century, when copper coins 
tend to decrease in size, and the fanam acquired a wide popula- 
rity ; the silver tares of Kalikata (Calicut), which weigh only one 
or two grains, must be the smallest known currency. A great 
variety of devices and symbols, usually Hindu gods and emblems, 
also characterizes the copper currency especially after the fif- 
teenth century, and this feature adds considerably to the difficul- 
ty of correct attribution. 


The dynasties of the south may be divided into two terri- 
torial groups—(1) The kingdoms of the Deccan,—all the country 
between the river Narbada on the north and the Krsna and 
Tungabhadra on the South,—and the Mysore country ; Telugu 
was the language of the former, Kanarese of the latter. (2) The 
remainder of the peninsula, where Tamil and its cognate dialects 
were spoken, the country of the Pandyas, Ceras, Colas, Pallavas 
and their successors. 


During the firsttwo centuries of the Christian era, and 
even after the disappearance of the silver punch-marked coins, 
perhaps about A.D. 200, the currency of the south consisted chief- 
ly of imported Roman gold along with the spherules already 
mentioned A certain quantity of Roman silver must also have 
been in circulation, while the small copper pieces bearing Ro- 
man devices and legends—one of them seems to give the name of 


the Emperor Theodosium (A.D. 393)—were probably local 
productions. 


Conjecture has assigned the earliest coins connected with 
cC lecalsdynustyste:theKunumbaseaspastarala scibginbabiting, the 
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present Arcot district. One type of these copper pieces with a 
two-masted ship on the obverse is evidently derived from the 
similar Andhra issues struck for the Coromandel coast, and so 
may belong to the third century A.D. 


I, Coinage of the Deccan and Mysore 


The first great dynasty to dominate Southern India was 
that of the Calukyas (a foreign tribe probably of Huna-Gurjara 
origin), founded by Pulakesin I in the middle of the sixth cen- 
tury whose capital was at Ba ami in the Bijapur district. His 
grandson, Pulakesin II (A.D. 608.642), became paramount in the 
Deccan, but the kingdom was overthrown by the Rüstrakütas in 
753. In 973. however, a Calukya prince, Tailapa. retrieved the 
fortunes of his family and founded the Western Calukya king- 
dom with its capital at Kalyani, and this lasted till 1190, after 
which the Calukyas of the west, overthrown by the Hoysalas, 
became petty chiefs. Meanwhile, in the middle of the seventh 
century another dynasty, known as the Eastern Calukyas, had 
been established by Visnuvardhana, brother of the great Pulake- 
sin II, in Kalinga with its capital at Vengi which lasted till che 
eleventh century. when it was overthrown by the Colas. 


The earliest coin assignable to a Calukya prince is a base 
silver piece of Visnuvardhana (615-633), with a lion device and 
the king's title in Telugu: Visamasiddhi, “Successful in scaling 
the inaccessible places", on the obverse, and a trident flanked 
by two lamps on the reverse. Certain pagodas, fanams and 
copper coins. perhaps of an earlier date, from the appearance of 
the boar, the cognizance of the Calukyas. have been conjectured 
to belong to that dynasty. To the Eastern Calukya princes, 
Saktivarman (1000-1012) and Rajaraja (1012-1062) belong large 
flat gold pieces, also depicting the boarsymbol. but with blank 


reverses. 
The curious cup-shaped "padam-fankas" (lotus tankas) 
rst struck by the Kadambas inhabiting Mysore 


were possibly fi r 
t with a lion or a temple in 


and Kannada. Similar coins. bu 
place of the lotus and legends in old Kannada (Kanarese), were 


struck by the Western Calukya kings. Jayasimha, Jagadekamalla 
and Trailokyamalla. of the eleventh and twelfth centuries. In 
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1913, a large number of these cup-shaped coins were unearthed 
at Kodur in the Nellore district, and this find shows that the 
type was subsequently adopted by the Teluguchola chiefs of the 
Nellore district in the thirteenth century. 


The Hoysala chief, who rose to paramount power under 
Ballala II on the ruins of the Western Calukya kingdom, had 
for their cognizance a maned lion. Some heavy gold coins with 


old Kannada legends, which bear that emblem, have. therefore, 


with probability been assigned to them. On one of these appears 
the interesting inscription, . Sri Talakada gonda, ‘he who 
took the glorious Talakada. the capital of the old Kongu-cera 
Kingdom". 


There are numerous South Indian coins belonging to the 
twelfth century which afford no certain clue to their strikers. 
Among these the following have been tentatively assigned to 
petty dynasties who succeeded to the territories of the Calukyas: 
to the Kakatiya or Ganapati dynasty of Warangal (1110-1323), 
pagodas, fanams and copper coins with a couchant bull on the 
obverse and incomplete Nagari legends on the reverse ; to Some- 
&vara, one of the Kalacuri chief of Kalyana (1162-1175), pagodas 
and fanams with the king's titles in old Kannada on the reverse: 
and on the obverse a figure advancing to the right ; to the Yada- 
vas of Devagiri (1187-1311), a pagoda and a silver coin, bearing 
a kneeling figure of Garuda on the obverse. 


There remain to be noticed the coins of three dynasties. The 
original home of the Gajapatis, "Elephant-Lords", was Kongudesa- 
Western Mysore with the modern districts of Coimbatore and 
Salem. About the ninth century these Cera Kings fled before 
the invading Colas to Orissa, and there were coined the famous 
“Elephant pagodas” and fanams, which Harsadeva of Kashmir 
(A D. 1089) copied. The scroll deyice on the reverse.also appears 
on some of the anonymous boar pagodas attributed to the Calu- 
kyas. To Anantavarman Codaganga, a member of that branch 
of the Ganga dynasty of Mysore who settled in Kalinga (Orissa) 
and ruled there from the sixth to the eleventh century, are 

it d denis? bett, Gece cid Weve Gideoni Canad ti crescentra0N, 
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the obverse, and Telugu dates on the reverse. The gold coins of 
two of the later Kadamba chiefs of Goa, Visnu Chittadeva (circ. 


1147) and Jayake§in III (circ. 1187), are also known ; these bear * 


the special Kadamba symbol. the lion passant on the obverse, and 
a Nagari legend on the reverse. One interesting inscription of 
the latter runs as follows: “The brave Jayakesideva, the destro- 
yer of the Malavas who obtained boons from the holy Sapta- 
koti§a (i.e , Siva)" 


M. The Coinage of Tamii States 


The Tamil states of the far south first became wealthy 
owing to their foreign sea-borne trade. Tradition has defined 
with some exactness the territories held by the three principal 
races in ancient times; the Pandyas inhabited the modern 
Madura and Tinnevelly districts. the Colas the Coromandel 
Coast (Colamandalam). and the Cera or Kerala country compris- 
ed the district of Malabar together with the states of Cochin and 
Travancore, Although their frontiers varied considerably at 
different periods, this distribution is sufficiently accurate for a 
study of their coin types. 


Nevertheless history affords but few glimpses in early times 
of these peoples: the Pallavas, as is evident from inscriptions. a 
native pastoral tribe akin to the Kurumbas, were the first domi- 
nant power in the extreme south. At first Buldhists. but later 
converted to Brahmanical Hinduism, during the sixth, seventh 
aud eighth centuries they extended their territories from their 
capital, Kaüci. the modern Conjeeveram, until these included 
even Ceylon ; but they suffered considerably from wars with the 
Calukyas, and were overwhelmed in the ninth century by the 
Colas and Pandyas. It was under the patronage of the Pallavas 
that South Indian architecture and sculpture began in the sixth 


The earlier Pallava coins, a legacy from the Andhras. . 
those of the Kurumbas; later 


Pallava emblem, the maned 
But the legends remain un- 


century. 
are indistinguishable from 
pagodas and fanams bear the 
lion eit! er on obverse or reverse. 


deciphered. 
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The Pañdyas had a chequred career :at first independent, 
then subject to the Pallavas, they emerge in the ninth century 
to fall once more during the eleventh and twelfth centuries under 
the domination of the Colas. In the thirteenth century they 
were the leading Tamil state, but gradually sank into local chief- 
tains. The earliest Pandya coins retain the ancient square form, 
but are die-struck, with an elephant on the obverse and a blank 
reverse; later coins have a peculiar angular device on the re- 
verse; others of a still later period display a diversity of 
emblems, such as wheels, scrolls and crosses. The Pandya coins, 
assigned to a period from the seventh to the tenth century are 
gold and copper, and all bear the fish emblem adopted by the later 
chiefs: the innovation is supposed to mark a change in religion from 
Buddhism to Brahmanism. The fish appearssometimes singly, some- 
times in pairs, and sometimes, especially on the later copper coins, 
in conjuction with other symbols, particularly the Cola standing 
figure and the Calukyan boar. The inscriptions on these, such 
as Sonddu kondan. "He who conquered the Cola country", and 
Ellan-talaiy-anan. "He who is chief of the world", are in Tamil. 
but the intermingling of the symbols. evident marks of conquest, 
makes any certain attribution difficult. 


Madura, the later capital of the Panlyas, was captured by 
Ala-ud-din in 1311, and an independent Muhammadan dynasty 
ruled there from 1334 to 1377, after which it was added to the 
Vijayanagar kingdom. 


_ The Colas were supreme in the Southern India from the 
accession of Rajaraja the Great in 985 down to 1035, during 
which period they extended their conquests to the Deccan and 
subdued Ceylon. After some years of eclipse they rose again 
under Rajendra Kulottunga I (acc. 1074), who was related to 
the Eastern Calukyas of Vengi. The Cola power declined in 
the thirteenth century. The earlier coins of the dynasty, before 
985, are gol] and silver pieces, portraying a tiger seated under a 
canopy along with the Pandya fish. the names inscribed on them 
have not been satisfactorily explained. The latter class of Cola 
coin, all copper, have a standing figure on the obverse and a 
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seated figure on the reverse, with the name Raja-raja in Nagari. 
This type spread with the Cola power and was slavishly copied 
by the kings of Ceylon (1153-1296) and its influence is also noti- 
ceable on the earlier issues of the Nayaka princes of Madura and 
Tinnevelly. 


Only one coin has been attributed to a Cera dynasty. A 
silver piece in the British Museum, with Nagari legends on both 
sides belongs to the Kerala country, the extreme southern por- 
tion of the western coast, and has been assigned to the eleventh 
or twelfth century. 


H—A Lead Coin of Satakarni 


This coin has been described by V.V. Mirashi in the 
Journal of Numismatic Society of India (1946), and it belongs to 
the cabinet of Hurmus Kaus of Hyderabad. Andhra. The coin 
is one of lead, round in shape, with a diameter of 09". Its 
weight is 282 grains. It has on the obverse the figure of a hum- 
ped bull in high relief facing right. with a triangle headed stand- 
ard in front, which, however, is rather blurred. Above the bull 
appears the legend running along the edge of the coin. On the 
reverse are seen a number of symbols, the most prominent of 
which is the tree in railing which appears in the centre. To the 
left of the tree is seen the tri-ratna symbol and to its right the 
triangle headed standard. Besides these, there is a spherical ob- 
ject on either side of the top of the tree. Below appears a 
svastika to the lefc and another tri-ratna symbol to the right of 


the railing. 


According to Mirashi, this is one of the oldest coins of che 
Satavahanas. The legend rano fara-Satakanasa a (for ramno 
$ri-Satakanisa) is in Prakrta as on all coins of the Satavahanas, 
(meaning that the coin is of the king. illustrious Satakarni). The 
characters are of the second century B.C. The letters may be 
regarded of the same type as che Nanaghat inscription of Naga- 
nika (B.C. 150). Moreover some of the symbols seen on the 
reverse appear only on very old Satavahana coins such as the 
copper coin of Satavahana, the founder of the dynasty. and the 
potin coins of the Sacakarni, who was separated from him by 
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Mirashi has identified thus this 
Satakarni with the son of Simuka Satavahana and the husband 
of Naganika, i.e. the third king mentioned in the Puranic list of 
the so-called Andhra rulers. “The coins of. this king discovered 
so far were square in form. This is, therefore, the -first round 
coin of this king to be discovered. The provenance of this coin 
is some central part of the Deccan. .- ` d 


Bull type of coins of Satavahanas are rare. One instance of 
it occurs in Rapson’s Catalogue. This coin is also of lead, but it 
is almost square in shape and much smaller in size. One other 
bull type lead coin of the same period not yet deciphered figures 
as No. 1 in PL XV illustrating G. Yazdani's article in the Annals 
of the Bhandarhar Institute. 


two or three generations only. 
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CHAPTER XVIII 


CHEMISTRY APPLIED TO ARCHAEOLOGY 


The pre-history of man is hundred times as long as history 
and our knowledge of man's achievement through these ages 
depends upon the unwritten records of stone, metals, clay and 
other materials which the time has buried. Archaeology is the 
systematic study of these antiquities as a means of recon$- 
tructing the past. An object of archaeology is, in fact, a product 
of "technology" of the period and hence any sort of study of an 
archaeological finding would give useful information. 


Caley, the pioneer in the field of modern “archaeological 
chemistry”, is of the opinion that any scientific relationship bet- 
ween chemistry and archaeology could scarcely exist before 1875 
because it is since the excavations of Olympia in 1875 that the 
excavations were conducted on correct scientific principles. The 
brief history and literature of archaeological chemistry before 
1875 has been summarized by Caley (1951) in one of his papers. 
Among the workers who had become interested in the composi- 
tion of ancient materials and obtained useful informations, men- 
tion may be made of chemists like Klaproth (1795), Davy (1815), 
Berzelius (1836), Goebel (1942), Mallet (1853), Wocel (1955), 
Bibra (1869) and Faraday (1867). References of their work with 
several other chemists have been cited by Caley in the above 
mentioned publication, as well as in the Preface by him to this 


book. 


It is now all over realized that chemical and metallurgical 
study can be usefully utilized for a very informative and bene- 
ficial study of archaeological findings. Such studies have been 
quite extensively carried out in other countries and now all the 
great museums have very well equipped laboratories. 


1. Caley, E.R. : J. Chem, Education, 28, 64-66 (1951). 
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ive here a review of how the 
dinated with metallurgical and 
chemical studies. The first phase of such research started as long 
ago as the end of the last century with Prof. William Gowland's 
brilliant work in Europe upon materials of archaeological inte- 
rest. In those early days archaeologists were not really greatly 
moved by the new idea. and often strongly objected to having 
their valuable specimens touched. However, the work of Gow- 
land and others in European countries did arouse a certain in- 
terest and a rather half-hearted feeling that some gesture towards 
an other-than-superficial examination of ancient metals might be 
of advantage. This first phase lasted long and died hard ; even 
in the 1920's all too often we find in voluminous excavation re- 
ports that the metallic finds are well illustrate1 and described, 
but their composition is dismissed with three or four analyses, 
.and little comment upon the nature of the metals. 


It might be interesting to g 
science of archaeology got co-or 


The second phase, and the dawn of far more extensive 
research may be said to have started after the end of the First 
World War. In England, it was during che years between the 
two wars that the British Association Sumerian Copper Com- 
mittee was founded. For this committee the late Professor C.H. 
Desch carried out a long series of analyses of pre-bistoric objects 
from many countries. In other European lands, and upon material 
from important Near Eastern excavations, considerable analytical 
work was being done. In Germany, Witter and Otto published a 
series of analyses of German material. The third phase 
may be said to have begun after the Second World War. Itis 
marked by greatly increased activity in nearly all European 
countries and by the final breaking down of the old barriers 
against the scientific examination of archaeological material. 


š Professor Earle R. Caley's extensive researches in this sub- 
GE a met 1928 to the present day have placed this sub- 
been reported i stematic and scientific footings. His results have 
He has worked o S chati š twenty-five important publications. 
S verb nt e chemical composition of ancient coppers, 

` bronze and silver coins. The references on all these 
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Analysis of Ancient Metals. In this monograph exhaustive re- 
ferences of the works of other workers in this direction have 
been included. In the post-war years, we find a splendid pro- 
gramme of metallurgical research carried out in Austria under 
the direction of Pittioni and his colleagues. In Ger- 
many, Junghans, Sangmeister and Otto are very actively 
engaged in research, and are adding much new material. 
Andreas Oldzberg has also greatly added to our knowledge of 
pre-historic metallurgy in northern Europe while Pleiner has 
been very actively engaged inthe study of iron technology in 
Czechoslovakia. In Italy, Mario Bertolone has founded a 
Scientific Study Centre at Varese, where, in collaboration 
with Storti, a very considerable programme of metallur- 
gical research is in hand. Again in Italy, outstanding analytical 
research is in progress by the Centro perla Storia della Metallur- 
gia of the Associazone Italiana di Metallurgia di Milano. Atten- 
tion is also being given to the metallurgy of the Ancient East; 
for example, mention may be made of  Braidwood's 
research upon Syrian copper and bronze, while J. Needham 
and his colleague, Wang Ling, have opened a new field by 
their magnificent work concerning the metals in China. At che 
present time in England there is considerable progress to record. 
Mention may be made of the University Research Laboratory for 
Archaeology and the History of Art in Oxford ; the Pitt-Rivers 
Museum, Oxford, and the Ancient Mining and Metallurgy Com- 
mittee of the Royal Anthropological Institute, London, all with 
active work in progress. In Ireland, the National Museum, 
Dublin, and Belfast Museum collaborate in research based on 
their unique collections, while inthe University ot Cork, O'Kelly 
is engaged in good work. Gettens in the United States of 
America, Plenderleith and Organ in England, Marechal in France 
and Yamasaki in Japan are some more workers who have made 
substantial contribucions in the study of objects of archa- 
eological importance. The works of Gettens, Organ and Plender- 
leith are mostly on the mineralization and restoration of the 
metallic findings ; Yamasaki1 has worked mostly on the ancient 
pigments and paintings, and the work of Marechalis mostly on 
the metallurgy of the pre-historic times. The foregoing remarks 
are, of course, in no way comprehensive, but they indicate that 
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In the light of the extensive work of the workers mentioned 
above, and as reviewed by Caley’, Geilmann”, Yamasaki’, Plen- 
derleith*, France-Lanord* and Augusti in their publications, 
the applications of chemistry and metallurgy to the study of 
archaeological findings may be reproduced here under various 
heads. 


1. Identification of Materials 


The accurate chemical identification of the materials is . 


important for arriving at correct conclusions. In addition to 
its obvious importance from the historical stand point, the ana- 
lytical examination of specimens of ancient metals and alloys 
may often yield such results as may be practically useful to the 
archaeologist and museologist. For the sake of exactness in 
describing the metal objects and fragmentary remains found in 
archaeological excavations, the materials of which they are com- 
posed should at least be identified by qualitative tests. Signifi- 
cant interpretations depend upon the exact nature of certain 
materials, and therefore, simple qualitative identification of the 
metal in an ancient object is a very common request. The ans- 
wer may, of course, be easily obtained with complete certainty 
if some unaltered metalis present and a sample of it taken for 
testing. Now,thecorrect identification or exact quantitati ve 
analysis of the metals or alloys, of which the ancient objects are 
composed, often presents problems not encountered in the exa- 
mination of modern metals and alloys. With the exception of 
those composed of gold or platinum and their alloys, ancient 
metal objects are almost invariably more or less corroded. Some- 
times the corrosion is confined to the surface, which introduces 
no difficulty if samples of unaltered metal can be obtained from 


— SEE See 
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the interior. Much more often, intergranular corrosion also 
occurs, and then it is generally not possible to obtain a sample of 
unaltered original metal for analysis. When the degree of in- 
tergranular corrosion is slight, the composition of the altered 
metal differs so little from that of the original metal that the 
composition of the latter is readily evident. When the inter- 
granular corrosion is extensive, however, an accurate estimate of 
the original composition is often difficult. Sometimes a supposed 
ancient metal object. though retaining its approximate original 
form, is in fact so completely mineralized that no actual metal 
remains. An accurate estimate of the original composition from 
an analysis of the corrosion products is then very difficult or 
uncertain. However, knowledge of the exact composition of the 
corrosion products is sometimes of more interest or importance 
than an estimate of the composition of the original metal or 
alloy. Ancient metals and their alloys, largely because of cor- 
rosion, are usually much more heterogenous than the corres- 
ponding modern materials, and therefore, truly representative 
samples are in general more difficult to obtain. Moreover, errors 
arising from this diffiuculty may be further increased as systema- 
tic sampling is often not possible, and the samples that are aval- 
lable are usually smaller and fewer. In fact, very often not more 
than asingle small sample is available for a complete analysis. 
This limitation on the availability of samples also restricts the 
choice of analytical methods much more than in the analysis of 
modern metals and alloys. When an object is very rare or 
valuable, no sampling may be possible. and then only non-des- 
tructive methods of examination can be used. Inspite of all 
these limitations the chemical anaylses provide very useful and 
definite information for the correct identification of the objects 
of archaeological interest. In the present work also, the authors 
came across such an example. A piece obtained from Kausambi 
excavations was taken to be a piece of iron and was given along 
with some ancient iron arrow heads for chemical analysis from the 
Department of Archaeology. The piece was found by analysis not 
to bea piece of iron but simply a piece of clay having some oxides 
of iron attached to its surface. 


In some cases, however, the original composition of the 


ccosraded-obiectsmay ba«omputed from Ehe analytical data, Such 
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iable when the metal is not alloyed. An 
f the computation of both present com- 
sition for a nearly pure metal is 


computation is most rel 
example of the results o 
position and original compo 
shown in Table 18.1. 


Table 18.1 


Estimation of present composition and original cuneate 
s of corroded lead from the data obtained on analysis. 


of sample 
n——— T... —s——— sÑ-pa<Á > 
Component Analytical Present Original 
data composition composition 
(%) (%) (%) 
à 
Pb 96.34 85.43 99.49 
Ag 0.33 0.33 0.34 
Sb 0.16 0.16 0.16 
Fe 0.01 0.01 0.01 
CGs 3,16 — = 
PbCO; — 14.07 = 
100.00 100.00 100,00 


(* Caley : Analysis of Ancient Metals, 1964, pp. 154). 


The sample of lead that was analyzed was taken from an 
ancient Mexican lip-plug which was heavily coated with lead 
carbonate (cerussite), and this same corrosion product was disse- 
minated throughout the metal in such a way that a sample of 
uncorroded metal of sufficient weight for analysis could not be 
obtained. Because there was inadequate material available for 
an accurate direct determination of carbonate, this was estimat- 
ed by difference and is represented by the total percentage of 


carbonate shown in the second column of Table 18.1, This result 
was multiplied by the factor : 
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to obtain the percentage of lead carbonate, shown in the third 
column. Subtraction of the percentage of carbonate from the 
percentage of lead carbonate gave the percentage of the lead in 
the form of carbonate (10.91 per cent). This later, when sub- 
tracted from the determined total percentage gave the percent- 
age of metallic lead. The figures in the fourth column were ob- 
tained by adding the percentages of the metals in the second 
column, dividing each individual percentage by the total, and 
multiplying each result by 100. In general, figures for present 
composition computed in this way are likely to be less accurate 
than those for original composition, because the former figures 
depend on the estimation of a non-metal or total non-metals by 
difference. and the conversion of the result into a percentage 
figure for the corrosion product by the use of an unfavourable 
chemical factor. 


The same simple method of computation may be used for 
estimating the present composition and original composition of 
an alloy provided only one corrosion product is present. An 
example is shown in Table 18.2. 


Table 18.2 


Estimation of present composition and original composition 
of sample of corroded bronze from the data obtained on 


analysis.* 
es 


Component Analytical Present Original 
data Composition ` Composition 
(%) %) (%) 
Cu 82.23 53.16 85.35 
Sn 13.86 13.86 14.39 
Pb 0 02 0.02 0.02 
Fe 0.21 0.21 0.22 
Ni 0.02 - 0.02 0.02 
O 3.66 — = 
CusO — 32.73 xe 
100 00 100.00 100.00 


* Caley: Analysis of Ancient Metals, 1964, pp. 155. 
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The sample of bronze was taken from the core of the handle 
of an ancient Greek strigil. Cuprous oxide (cuprite), which was 
the only corrosion product that could be detected, was present in 
large proportion throughout the sample. The percentage of 
oxygen in the cuprous oxide, estimated by difference, is shown 
in the second column of Table 18.2, and the corresponding per- 
centage of cuprous oxide in the third column. The figures in the 
last column were obtained, asin the preceding example by pro- 
rating the determined individual percentages of metals over a 
range of 100 per cent. The possibility always exists for excavat- 
ed objects that the original composition of an alloy computed in 
this simple way may not be altogether correct. due to the fact 
that some corrosion product or products formed might have been 
partly or entirely leached away later on by ground water. 


If two or more corrosion products are present in 
appreciable proportions in a sample of relatively pure corroded 
metal or in a sample of a corroded alloy, both the analysis 
itself and the computation of the present composition and the 
original composition become more complicated, though usually 
possible. The above method of computation ignores the 
possibility that corrosion products of the metallic impurities 
were also present but escaped detection. Because the per- 
centages of these impurities are low, however, and because it is 
likely that only a fraction of each impurity is present in the 
form of a corrosion product, no significant error is expected to 


arise because of failure to take into account the corrosion 
products of the impurities, 


The original composition of the metals used for the 
Eie of some kinds of ancient alloys, particularly 
uen ne e also be estimated from the data obtained on 
SENS. rea eus minor components or impurities are 
alloys. For cR Certain major components of these 
associated with c ue silver-copper alloys, any tin is 

OPper, not with silver. In other words, tin 


was present in th : : 
the silver, e copper used for making the alloys but not in 
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2. Explanation of Superficial Appearance 


The colour and texture of the corrosion products on 
ancient metal objects are often of considerable interest to 
archaeologists, and especially to museum curators. For this 
reason, explanations of particular colours and textures from the 
stand point of chemical composition are often desirable. Usually 
an observed colouration may be directly related to the normal 
colour of the principal mineral or to the blended normal 
colours of the principal minerals found to be present in the 
corrosion products. These normal colours, however. are often 
considerably modified by the state of sub-division of these 
corrosion products and by the admixture of foreign matter such 
as clay. Sometimes the colouration is variegated because of 
local differences in composition, state of sub-division or content 
of foreign matter. The explanation of some particular observed 
texture is often difficult. for this may depend not only on the 
chemical composition of the metal object but more on the 
original physical structure of its surface, and on the composition 
of the soil and groundwater at the site of its burial. Often of 
special interest is the occurrence of a patina, i.e, a very smooth 
and compact layer of cryptocrystalline corrosion products on an 
object. Apparently this is usually formed by the very slow 
corrosion of an object that originally had a very smooth or 
polished surface. 


3, Explanation of Some Unusual Phenomena 


In addition to the explanation of such normal phenomena, 
it is often desirable to account for some unusual superficial 
appearance owing to the abnormal composition of the surface 
metal or corrosion products. For example, an ancient weight 
found during the excavation of the Greek Agora in Athens 
appeared to consist of bronze or copper, but the analytical 
examination showed that it was actually a lead weight coated 
superficially with a thin plating of copper which in turn was 
coated with layers of corrosion products of copper. No lead 
corrosion products were present and the lead itself was highly 
pure. The most probable explanation is that the thin coating 
of copper was formed by electrolytic displacement when copper 
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bearing solutions came in contact with the lead object, and the 
copper corrosion products were formed by the. subsequent 
corrosion of a part of the electrolytically deposited copper. The 
copper-bearing solutions were probably produced by contact of 
ground water with bronze and copper objects found near this 


lead object. 


Similarly what appeared to Le bronze or copper exaniples 
of well known types of ancient silver coins were found on 
examination to be such silver coins superficially coated with 
metallic copper and its corrosion products. The plating appa- 
rently occurred because such coins were simultaneously in contact 
with copper-bearing solutions and an active metal. A more 
puzzling example of an unusual superficial appearance, and one 
that required considerable study in order to reach an explana- 
tion is the purple of rose colour of some Egyptian sheet gold as 
reported by Wood'. The analyses and experiments showed that 
such gold contained a very smell proportion of iron and that in 
the fabrication process, iron was oxidized on the surface of the 
gold by heat treatment to produce an extremely thin film of 
ferric oxide. which caused the colour. (Caley, Analysis of 
Ancient Metals, 1964, pp. 157-158). 


4. Evidence of Commerce or Trade 


If analyses show that objects found in a given region were 
made from a raw material that occurred only in some distant 
region, the existence of commerce or trade in either the raw 
material or the objects is thus indicated. For example, the 
composition of copper artifacts found in the mid-western United 
States clearly shows that they were fashioned from Lake Superior 
native copper. This native copper could have been transported 
directly, Or by successive steps of barter or trade, from the: 
source to such regions as Indiana or Ohio, and could there have 
been fashioned into the finished objects, or the objects could have 
been fashioned at or near the source of the raw material and 
then been transported in the same way. Although it is not 
poule; in general, to decide from analytical data alone whether” 


Az 
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it was the raw materials or the objects that were transported, 
the existence of commerce or trade in one direction or the other 
is often clearly indicated. Sometimes manufactured objects in 
one region are found to have the same composition as manufac- 

. tured objectsin some distant region. This may indicate that 
they were manufactured by the same methods from raw material 
from a single source, or 1t may indicate the existence of commerce 
or trade in these objects in a particular direction. Still other 
kinds of indications are possible. For example, the fact that 
the composition of brass artifacts in the form of fishhooks and 
other small objects found outside the limits of the Roman Empire 
is very similar to that of Roman brass coins, appears to indicate 
that such coins were the source of the metal for these objects, 
and that the coins were used in trade between the dwellers 
within the Empire and those outside of it. Care must be taken 
not to infer the existence of trade from the mere identity of the 
composition of a few random objects from different regions, for 
such identity may be a mere coincilence. Only when numerous 
objects of identical composition are found in separated regions 
is any conclusion as to the probable existence of trade relation 
justified. (Caley: Analysis of Ancient Metals, 1964, p. 160.) 


5. Conservation Treatment 


; The results of an analytical examination of an ancient 
‘metal object indicate that son» conservation treatment 15 
desirable or necessary and also suggest the method which should 
or should not be used. The study of the corrosion products 
throws light on the mechanism of corrosion and the nature of 
minerals formel which then helps in finding out methods for the 
‘preservation of the objects. Berthelot. Rosenberg”, Collins?, 
Caley‘, Plenderleith® and Gettens* have described the layered 


l. Berthelot, M. : Comptes Rendus, 118, 763 (1894). 
2. Rosenberg, G-A.: Glydenalske Boghandols Sortiment, 
Copenhagen (1917). 
3. Collins, W.F. : J. Inst. Metals, 45, 23-55 (1931). 
. Caley, ER. : Proc. Am. Phil, Soc., 84, 639-761 (1941). 
Plenderleith, H.J. : Trans. Oriental Ceramic Society, 16, 33 (1939-39). 
Gettens, R.J. : Tech. Studies. Field Fine Arts, 1, 118-142 (1933). 
Getrens, R.J. : Mouseion, 35-36, 119 (1937), 
Gettens, R.J. : J. Chem. Ed., 28, 67-71 (1951). 
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structure on the surface of ancient corroded bronzes and have 
suggested chemical and electrochemical reactions | and 
mechanisms to explain the formation of the several mineral 
products contained in them. Mention may be mad: here of the 
work of R M. Organ? in the study of the corrosion products 
on bronze objects, the mode of penetration of the bronze disease 
and the method of preservation suggested on. the basis of these 
studies, He has suggested the method for preservation of the 
bronze objects either by dipping them in a solution of sodium 
sesquicarbonate for a long time which causes slow neutralization 
of hydrochloric acid produced during the reactions of mineraliza- 
tion or by the mechanical excavation of the disease spots, 
applying silver oxide powder and then exposing the object to a 
relative humidity of 78 per cent for a period of about 24 hours 
to produce.a protective film of silver chloride. : 


Similarly, the knowledge of chemistry has been successfully 
utilized by Yamasaki? in the conservation of old paintings in 
Japan. For Japanese paintings pigments with glue as the medium 
are used. Consequently with the passage of times the sticking 
quality of glue is lost and pigments begin to peel off the surfaces 
of painting. To repair this. an aqueous solution of glue or of 
specially prepared rice paste was formerly used. This did not 
prove satisfactory, however, and the application of synthetic 
resins was tried. This method was originally devised in 1939 for 
.preservation of the wall paintings of Hóryuji temple. Moderate- 
ly polymerized methyl methacrylate was used as the resin. It 
was dissolved ia a mixture of acetone, methyl acetate, diacetone 
alcohol, benzyl alcohol, toluol and dibutyl phthalate. With a 
small syringe the solution was injected into the surface points 
where pigments were beginning to peel and then the pigments 
were pressed gently with a cotton tampion covered with cello- 
Phane. Spraying the resin solution over the painting surface is 
= es through w arping, pigments are partly 
cam rom the surface and difficult to re-apply, an aqueous 

on of polyvinyl alcohol is first injected into the surface to 

I A 
1, Organ, R.M 


SE * š Museums Journal (London), 61, 54-56 (1961). 
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attach the pigments, and the resin solution is then applied. Art 
objects are also protected against insects and fungi by the 
application of certam chemicais. Among the chemicals tested by 
Ohtsuki, an aqueous solution and vapour of formallehyde 
produced the best germicidal results against fungus spores. 


Since various repellents also have damaging effects on 
metals and pigments, their use should be carefully controlled. It 
was found that para-dichlorobenzene did the least damage to 
metals such as gold. copper, iron, lead, and zinc. Pigments may also 
be attacked by fumigants. In powdery form. most pigments such 
as calcium carbonate. vermilion, red ochre. yellow ochre, mala- 
chite and azurite react unfivourably to fumigants such as carbon 

“tetrachloride, hydrogen cyanide, methyl bromide and carbon 
bisulphide. Among these fumigants. methyl bromide has the 
least damaging action. However, if pigments mixed with 

` aqueous solution of glue are spread on paper, just as in actual 
Japane:e paintings, and tested, most fumigants have no harmful 
effect on pigments thus prepared, probably because the pigments 

"are covered by a thin film of glue. Pigments in old paintings 
“are in the state corresponding to the powdery form, because the 
sticking quality of the glue is lost with the passage of time. 
Consequently, treatment of old paintings by fumigants requires 


great care. 
6. Detection of Forgeries 


Modern copies or forgeries of ancient metal objects are by 
no means rare. and theretore, museum curators very often 
request the help ot chemists in the examination of doubtful 
objects. According to Caley, chemical indication of modera 
manufacture, which are often decisive for the detection of copies 
or forgeries, may be groupel into three categories, Indications 
may be obtained (:) from the structure Or composition Ki 
corrosion products, (ii) from the relation of the corrosion 
“products to the underlying metal, and (iii) from the composition 


_of the metal itself. 


on product on a 


The presence of a very thin layer of corrosi 
Caley remarks, 


base metal object of alleged great antiquity 15, as 
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often a suspicious sign. So is the absence of heterogeneous 
structure: especially a layered structure, in corrosion products 
‘of any thickness. Many distinct layers of different composition 
“are present in the patina or corrosion products of genuine ancient 
‘metal objects. This characteristic layered structure becomes 
especially evident when a polished cross-section is examined 
under sufficient magnification. Artificial patinas produced by 
‘the rapid action of corrosive solutions do not have this kind of 
structure. There is always the possibility, however, that a 
genuine ancient object was drastically cleaned anl afterwards 
artificially patinatel to improve its appearance. In view of this 
"possibility, the absence of characteristic minerals from corrosion 
"products, as, for example. the absence of cup:ite from the 
corrosion products of a bronze or copper object, also may not 
inlicate actual forgery, and the same is even true of the presence 
of materials of mo lera origin in the corrosion products. Fur- 
thermore, as Caley says, matecials may be preseat on the patina 
of unrestored ancient obje:t3 that have been treated with waxes 
or other substances to preserve them and improve their 
appearance, But when taken as a whole, the lack of charac- 
teristic structure, the absense of characteristic minerals, and the 
Presence of molern materials coastitute clear proof that the 
corrosion products on a given object are not ancient, and when 
supported by other evidence, may furnish a strong indication 
that the object is a complete forgery, : 


There is another imporant point stressed by Caley. The 
boundary between the corrosion products and metal in genuine 
ancient objects is normally more or less diffus2 or irregular, 
whereas in forgeries it is nearly always vcy sharply defined. In 
forgeries these products often take the form of a mere coating on 
clean and sm oth metal. Internal corrosion of the metal 
immediately uader the corrosion products is usual in ancient 
pee including repatinated ancient objects, but practically 
ee modern forgeries. Deep internal corrosion is 
Sern most certain sign of genuineness becausethis condi- 

e result of continued slow corrosion and apparently 


Cannot be produced rapidly by any known method. 
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Caley further states that the chemical composition of the 
metal may be indicative of forgery in various ways. The pre- 
sence of some modern metal, such as, aluminium. as a major com- : 
ponent of an alloy is of course a clear proof of forgery. But 
the presence of some metal known in ancient times may be sus- 
picious if it is present in some object alleged to be from a period 
or a region in which this metal was not yet in use. For exam- 
ple, Otto! has shown that forgeries of pre-historic bronze objects 
of Central Europe are commonly composed of copper alloys in 
which zinc is a major component, whereasthis metal is absent 
from the majority of genuine bronze ob'ects of this class, and 
ordinarily present as a mere trace impurity in the remainder. 
The high silver content in a lead lip plug from Mexico" indicated 
that it is not made from industrial lead, which contains no more 
than a faint trace of silver ; nearly all modern lead is produced 
by. desilverizing the argentiferous lead smelted from galena. 
Analyses of some more forgeries have been made by Caley 
(Table 18.3). 

Table 18.3 


Analyses of forgeries of ancient objects composed of copper 


alloys containing zinc.* 
A _ soso 


- Object Cu Zn Sn Pb Fe Ni Total 

No. (4) (099) (%) (%) C9 (%) 

a EE 
1. 69.07 23.53 190 464 064 — 99.78 
78.83 11.73 504 3.24 0.56 0.38 99.78 
83.25 487 7.36 440 915 — 100.03 
68.67 15.34 1033 4.45 1.00 0.16 9995 

EA —— ———— 

* Caley: Analysis of Ancient Metals, 1964, p. 167. 


1. Alleged Egyptian statuette said to be composed of bronze. e 
2. Alleged Etruscan statue said to be composed of bronze. 

3. Alleged Greek statuette, 

4. Alleged Roman bronze head of Germanicus. 


52 $9 jS 


1. H, Otto, H: Wissenschaftliche Zeitschrift der Martin-Luther Universitat 


Halle-W3ttenberg, 7, 203-230 (1957). 
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The genuineness of all these objects was first questioned on 
the basis of style and thinness of patina. Examination of the 
surfaces in various places showed that the layers of corrosion 
products were not only very thin for objects of such alleged an- 
tiquity but that the metal underneath was entirely free from any 
signs of internal corrosion. It will be seen that the alloy of No. 1 
isa leaded brass and not a bronze as claimed. Moreover, no 
examples of Egyption statuary bronze are known in which zinc 
is a major component of the alloy. The alloy of No. 2 might 
be classed asa zinc bronze rather than a brass but genuine 
Etruscan statuary bronze is a simple tin bronze containing very 
little lead and no more than traces of zinc. No.3 were said to 
be an early Greek bronze, but genuine early Greek statuary 
bronze isasimple tin bronze very similar in composition to 
Etruscan statuary bronze. The alloy of No. 4 might be classed ` 
as a zinc bronze rather than a brass. This object was alleged 
to date from 16 A.D. but analyses of genuine Roman statuary 
bronzes of the early empire show that they are always leaded 
tin bronzes containing very little zinc. Though brass was in use 
for coins at this time, it was apparently not used for any other 
kind of objects. Moreover, Roman brass containing this much 

zinc never contains such high proportions of tin and lead. 


This illustrates another general indication of forgery when 
the metal of an object is an alloy. Even if the major components 
are qualitatively correct for an alloy made at a given period in 
a given region, the presence of these components in unusual pro- 
portion may be a good reason for suspicion. Finally. another 
general indication of forgery is the absence or near absence of 
certain impurities, notably antimony, arsenic and sulphur, fre- 
quently present in appreciable proportions in many classes of 
ancient metals and alloys. In forgeries made from modern in- 
dustrial metals, these impurities are usually absent, or are pre- 
sent only in faint traces. (Caley: Analysis of Ancient Metals, 
1964, pp. 165-168). Unfortunately not much work has been done 
on the analysis of Indian coins to enable one to detect forgery. 


7. Determination of the Uses of Objects 
Chemical examination may be helpful in establishing and 


identifying the exa i 
xact use to whi i j 
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object was put. This is especially true for containers of various 
sorts and metallic pieces. 


8. Approximate Dating of Ancient Objects 


Chemical methods of investigation for the determination of 
the chronological sequences of ancient objects, especially coins, 
may sometimes be of considerable use in connection with the 
approximate dating of other objects, For example, the chemical 
study made by Caley’ of the Roman Coinage brass and Athenian 
bronze coins have shown systematic chronological changes in 
the composition and this may serve asa rough index for dating 
various kinds of Roman brass objects, brass and bronze coins 
found in excavations that are illegible because of wear and cor- 
rosion. These could be analyzed and approximately dated by 
comparing their composition with that of a series of dated coins, 
as illustrated in the Tables here. 


Table 18.4 


Analyses of closely dated Roman brass coins* 


—— aE 


Dated Cu Ag 4u Sn Pb Fe Ni Zn Total 
Du % YS YD a je % % 


Ds o ie 
23 B,C. 77.36 None None 0.17 0.16 0.38 None 21.88 99.95 
39-40 A.D. 81.03 None None None 0.05 0.22 0.03 18.55 99.88 
99-98 .. 84.69 None None 0.57 0.49 0.38 0.05 13,59 99.77 

141 . 8628 0.06 Trace 0.06 0.32 0.51 0.02 12.71 99.96 
154-155. 86.51 0.03 Trace 1.69 0.11 0.33 0.03 11.14 99.91 
161-162 ., 88.96 0.05 Trace 2.43 0.18 0.31 0.04 7.78 99.84 


O 
*Caley : Analysis of Ancient Metals, 1964, p. 12. 


1. Caley, E.R. : O-ichalcum and Related Ancient Alloys. 1564 
Caley, E.R. The Composition of Ancient Greek Bronze Coins, 1939. 
Caley, E.R. : Ohio, J. Science, 55, (No. 3), 137-140 (1955). 
Caley, ER, and Deebel, W,H.: Ohio d. Science, 55, (No. 1), 44-46 


(1955). 
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From Table 18.4, a more: or less regular chronological in- 
crease in the proportion of copper and a corresponding decrease 
in the proportion of zinc is evident throughout this series. In 
Table 18.5 are shown the average proportions of zinc, tin, and lead 
in Roman brass coins by, half-century period, as given by all 
known reliable analyses. Here again the chronological decrease 
in proportion of zinc is obvious. Also obvious is a correspond- 
ing more or less regular increase in the average proportions of 
tin and lead, with the average proportion of tin always greater 
at each period than the average proportion of lead. The. pro- 
portions of these two principle inpurities increase to such an ex- 
tent that their sum in the last period almost equals the propor- 
tion of zinc, 

Table 18.5 


Ñ . . * 
Average zinc, tin, and lead content at successive periods" .. 


—s nr aá 


Period | Numberof Zn Sn Pb Sn + Pb 


A.D. analyses % % % % 
1-50 5 21.10 0.10 0.08 0.18 
51-100 4 12.45 0.50 0.28 0.78 
101-150 20 10.62 1.35 0.72 2.07 
_151-200 18 605 3.54 2.33 587 
*Caley : The Ohio Journal of Science, 55. 138, (1955). 
Table 18.6 
Dating of objects other than coins.* 
AAA 
Object Source Zn $n Pb Probable lower 
% KOHN A date limit 
lu ——— a ŘŘŮõÁŐ 
Fibula ^ Mainz Germany 2445 0.20 None 20 B.C. 


Needle Southawark, 13.00 103 107 100 A.D. 
England 

Earring Euboea, Greece 10.87 0.91 0.75 100 

Fishhook Putzig, Germany 848 2.59 None 150 . 


Fibula Rhineland, 8.22 2.00 1.70 150 . 
Germany | 


` `` "Caley : The Ohio c TT — — 
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Since there are strong reasons for believing that all Roman 
brass was produced in the mints and that the coins themselves 
were the usual, and perhaps the sole source of metal for manu- 
facturing other brass objects, it seems likely that these also might 
be dated in the same way. It has long been suspected from their 
weight ani chemical composition that these objects were fashion- 
ed from Roman coins received in trade by peoples who had less 
use for the coins than for the various ornamental or useful small 
objects that readily could be made from them. Some partial 
analyses of such objects are listed in Table 18.6. The dates 
shown in the Table, based on the proportions of zinc, tin, and 
lead in the objects as compared to those in coins of known date 
are suggested lower date limits, that is, dates prior to which each 
of the objects probably could not have been made. The actual 
dates of manufacture were possibly a few years or even decades 
later, since it is likely that the coins did not reach the regions 
where the objects were made until sometime after they were 
struck, and there is also the possibility chat the coins were kept 
for some time before being fashioned into other objects. In spite 
of these el. ments of uncertainty, the possibility now exists at 
least for suggesting lower date limits for objects of a kind that 
previovsly could aot be dated in any way from internal evidence. 
Similarly, the analyses of Roman silver coinage have shown a 
clear decline in the percentage of silver from 244 to 260 A.D.* 


9. Determination of the Probable Source of the Metal 


Chemical analyses can also throw light on the probable 
source of the metal. According to Caley?, sulphur has not been 
found to occur except in traces in some Roman copper coins 
up to the beginning of the second century which indicates the 
use of oxidised ores such as cuprite or malachite. But in the 
second century the increasin$ amount of sulphur indicates the 
use of a sulphide ore in increasing proportion during this cen- 
tury. Similarly, the determination of certain trace elements 
may be helpful in establishing likely sources for the raw mater- 
ial of various metals. For example, the Sumerian copper may 


l. Caley, ER. and Mc Bride, H.D. : Ohio, J. Science, 56, 285-289 (1956). 
2. Caley, E.R. : Ohio, J. Science, 61, 151-154 (1961). 
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be distinguished from ancient Indian coppers by its practi- 
cal freedom from arsenic, the copper ores from Khetri, Alwar, 
Singhbhum and Afghanistan contain both nickel and arsenic 
while those from Bilaspur and Nellore are entirely free from 
nickel, The extensive work of Professor Pittioni of Vienna in 
this direction is noteworthy He has made nearly 2000 ore 
analyses by spectrographic technique and tried to establish a 
well based correlation between mining areas and consumation 
zones, or, in other words. to understand the problem of deter- 
mining which artifacts have been cast from a copper derived 
from a certain mining area. They found that all the impurity 
elements of the copper pyrites can be traced both in the slag 
and in the artifacts. Hence, a true correlation between ore and 
product could be established. H.H. Coghlan* has also pointed 
out the more important aims for metallurgical analysisof archaeo- 
logical material. He has emphasized the importance of the 
study so as to compare the composition of the various metals 
found in one or more countries with each other, so establishing 
groups of metals in which relative agreement in composition is 
found and which may possibly derive from similar sources. 
Such research can be most useful in throwing light upon cultu- 
ralas wellas technological problems. The difficulties, however, 
in establishing such relationships are many and require great 
endeavour, collaboration and extensive work as has also been 
pointed by Darkosch et. al.5. Success is attained when pertinent 
data are available” and the spectrochemical analysis can be 
successfully applied to the unsolved problems of archaeology’. 


1, Report of the British Association for the Ad : 
(1928) ; 264-265 (1929), or the Advancement of Science, 437-441 


2. Vats, M.S. : Excavations of Hara 


ittioni ppa (Delhi) 1, 378-382 (1940). 
3, Es R.: Application of Quant, Methods in Arch, (Chicago), 21-33 
4. Coghlan, H.H, : Application of Quant, Methods in Arch. : (Chicago), 1-20 
(1960), 
5. Derkosch, J. ` 
CAE gaye F.X.and Neuninger, H.: Mikrochim Acta, 11, 1649 
6. 


E ES Szakacs, O..and Zimmer, K. : Talanta, 10, 52'-225 (1963). 
Se J. and Larson, L.H. Jn. : American Antiquity, 24, 177-181 


1. Pic 
cardi, G. , Spectrochim, Acta, 5, 73-76 (1952 
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10. Geochronological Investigations 


In the course of excavations various layers of sedimentary 
deposits are exposed and a chemical and metallurgical study of 
soils from various layers, is of great importance in the recons- 
truction of the conditions under which the various deposits were 
laid. Similarly, the determination of the phosphate content of 
soil from various layers is helpful in understanding the distribu- 
tion of population. 


11. Indications of Cultural Level and Economic Conditions 


An increase in the variety of materials hke metals. alloys, 
glasses, glazes, etc., utilized by a people in the course of their 
existence may be taken as an indication of a rise in cultural de- 
velopment and conversely a decrease may be taken as an indica- 
tion of decline. Sudden changes in the composition of coins 
may mark sudden economic difficulties and ' disaster. For exam- 
ple, coins of the Mohammedan period analyzed in our labora- 
tories have shown a very low percentage of silver and some coins | 
are of copper coated with silver. These indicate a general scar- 


city of silver in that period. 


12. Determination of the Details of Ancient Technical Processes 
by Metallurgica! Study 


Metallographic investigations provide the main source of 
information about metal and the method of manufacture in an- 
tiquity since it permits direct observation of the internal struc- 
ture of the piece, and almostevery mechanical or thermal treat- 
ment causes changes in structure. If the metal were cast to the 
present shape, the individual crystals or grains of which the 
metal is composed are frequently elongated in the direction of 
head flow during solidification. In addition. if the metal is an 
alloy (and all except the purest metals must te considered to be 
alloys) then by a phenomenon called coring. segregation of the 
various constituents may occur during solidification, giving rise to 
a "dendritic" "structure—a pattern of branching lines in each grain. 
These characteristic microstructures enable an "as cast’ eorr 
to be readily identified. If the metal is worked, the grains, coring 
lines.and any inclusions of slag or other dirt are drawn out in 
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ik ttern can be observed. 
Lag direction so that the flow pa E 
the working d led after working, recry- 


If the metal is worked hot, or is annea 
stallization occurs and a new generation of crystalline grains, 
smaller than their “as-cast” parents, appears. One can be sure 
that recrystallization occurred if the grains present are conside: 
rably smaller than the spacing between the coring lines. Thé 
recrystallized grains are roughly equi-dimen sional polygons ; if, 
however, the specimen is worked below the temperature at which 
recrystallization occurs. the grains will be drawn out in the 
direction of working. Thus an estimate of the upper limit of 
the final working temperature can be made from an observation 
of grain shape. It is also possible to determine by metallogra- 
phic examination the development of ancient technology by 
finding where and, how certain processes, Gë: carburization, 
heat-treatment, welding and forging were practised. Thus by 
such metallurgical study we can have a fairly good picture of the 
skill and the extent of knowledge of the working temperatures 
of metals possessed by-the ancient metallurgists. Besides these, 
metallographic examination can also show the nature and the 
extent of corrosion in the ancient objects. Large amount of 
work has been done on the metallographic examination of the 
ancient metal objects by various workers. Special reference 
may be made of the metallographic examination of iron objects 


—— 


1. Neumann, B. and Klemm, H. : Arch. Metallunde, 3, 533-334 (1949). 
Anastasiadis, E. : Metal Progress, 58, 322-324 (1950). 


Hauttmann, H. and Marton. F.: 


Jahrb, Oberosterr, Musealver., 100, 
261-262 (1955). 


Cruellas, J. and Retamar, J.A. : Rev, fac. ing. quim. (Univ. natl. Litoral, 
Santa Fe., Arg.), 24. (38). 57-€3 (1955). 


SE Seng St M, : Studies in Consery,, 3, 49-63 (1957). 
olewinski. S., Radwan, M., and R i : i 

T E ozanski, W. : Arch. Hutnictwa, 5, 
Ken Yang. . J. Chinese Archaeol. 4, 91-95 (1959). 
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Mp T.K, and Allen, I.M.: Man. 60, 85-89 (1960) 
Saneas, K. and Umezawa, : Tetsu to Hagane, 48, 44-49, 134 142 (1962) . 


H . 
E TER Yang. K. and Liu, E.: Kao-Ku-Hsueh-Pao,, 1, 73-88 (1960). 
ox, R. : Archacometry, 6, 43-45 (1963). 
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by Piaskowski, Naumann, Anstee and Biek!. Reports on such 
investigation by some other workers have been incorporated by 
Herbert Maryon in his paper on the Early Near Eastern Steel 
Swords in the American Journal of Archaeology (1961). 
Caley?, Braidwood et al and Patay et all have conducted 
metallographic study of coppers and bronzes. A survey of these 
works clearly indicates the importance of metallographic 
examination in the study of ancient metal objects. 


France-Lanord® has recently suggested the metallographic 
examination of ancient metal objects by teking transparent 
replicas after electrolytic polishing of a very small area of the 
object. This method has been suggested to avoid the damage 
caused to the object by the usual methods of polishing for the 
metallographic examination. However. it has also been indica- 
ted that this is not a complete substitute for a cross-section in 
depth. Metallography by means of electron radiation has also 


been suggested*. 


Some More Modern Methods in the Service of Archaeology 


Some modern techniques have been recently employed in 
the study of the archaeological findings. They are enumerated 
below. 


1, Piaskowski, J. : Wiadomoski Archacologiczne, 1-2, 58-71 (19:8). 


Piaskowski, J. : Archeol. Polski. 4, 29-45 (1959-60), : à 
Piaskowski, J. : Wiadomosci Archeol. (Warsaw), 5, 273-280 (19: 9-60). 


Piaskowski, J.: J. Iron Steel Inst. (London), 198, 263-282 (1561). 
Naumann, F.K. : Archiv Fur Eisenhuttenwesen, 28, 575-581 (1957). 
Anstee, J.W. and Biek, L. : Medieval Archaeol., 5, 71-93 (1961). 
2. Marson, H.: Am, J. Archaeol., 65, 173-184 (1961). 
3.. Caley E.R, : Am. Phil, Soc., 11, 1-203 (1939). 
Caley, E.R, : Am. Phil, Soc., 84, 689-761 (1941). 
4. Braidwood, R.J., Burke, J.E. and Nachtrieb, H.H. : J, Chem, Edu.. 28, 57- 
96 (1951). 
Paray, P., Zimmer, K, Szabot, Z. and Sinay, G.: Acta Archeol,, 15, 37-64 
. (1365) z 
5, France-Lanord, A. : Studies in Conserv., 7, 121-134 (1962). 
6. Hornbogen, E. and Worlimont, H.: Metall 17, 897-904 (1963). 
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(i) Emission Spectrography.—In emission spectrography 
minute powdered samples of the materials or their dried solutions 
can be ignited in an electrode arc and the elements present 
be identified by the characteristic spectra of light that they 
thenemit. The method is particularly useful for the quantita- 
tive determination of the elements present in relatively small 
amounts. However, under carefully controlled condition it is 
possible to obtain quantitative estimates of the elements present 
in major proportion by comparing the spectra with the prepared 
alloys of suitable composition, but in many cases only prre 
indications have been found to give useful information. Otto 
in 1940 in one of his publications summarized the applica- 
tion of spectral analysis to cultural-historical questions. 
Richards? Zimmer and many others! have conducted the spectro- 
graphic analysis of many objects of archaeological importance. 
Marechal! has also made applications ot spectrographic analysis 
in the study of ancient metals Yamasaki, has also revived the 
applications of spectroscopy to the study of old cultural items, 


Gi) X-ray Fluorescence Analysis—In X-ray fluorescent 
analysis high energy X radiations from an X-ray tube 
bombard the specimen which in turn produces fluorescent radia- 
tion. This is controlled by a number of parallel slits so that the 
beam emerging willalso be essentially parallel. The collimated 
beam willstrike the crystal and if the latter is at the Bragg 
angle for.a portion of the incident radiation that portioa will be 
reflected into the detector. The detector which may consist of a 


1. Otto, H : Spectrochim. Acta, 1, 381-399 (1940). 


2, Richards, E.E. and Aitken, M.).. Archaeometry, 2, 21-25 and 53-54 (1959). 
Richards, EE, and Hartley, K.F. : Nature, 185, 194-196 (1960) 
Richards, E, E. and Bli-Stoyle, A.E. : Archaeometry, 4, 53-55 (1961). 
Richards, EE. and Britton : Archaeometry, 4, 39-52 (1962). 

3. Zimmer, K, Szabo Z, and Patay, P.: Magy, Kem, Folyoirat, 68, 515-519 

(1962). 

Mayer, F.X. and Machata, G. : Oster, Chem, Ztg., 54, 178-179 (1953) 
Howell, L. J. : Persepolis 11, 13 (1957). 
Weill, A, R : Rey, Met., 54, 270-276 (1957). 
Glazor ; W. : Chem Anal, (Warsaw), 4, 433.436 (1959). 


4. Marechal, J.R. : Congr. groupe advance, method anal. spectrog. products met. 
: 17th Congr., 347-361 (1954). 
5. Yamasaki, K. : Bunko Kenkyu, 9, 24-26 
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number of different types of counter (Geiger, photomultiplier, 
etc.) will feed an electrical pulse to the recording electronics 
every time an X-ray quantum is reflected into it. A graph is 
recorded of the counts per second against the angle of the 
crystal. The position of the various peaks will identify the 
element concerned. whereas the height of the peak will tell us 
the percentage of the element present. E.T. Hall! of the Research 
Laboratory for Archaeology. Oxford, has given a simplited des- 
cription of the method and the indication of the type of problem 
which may be tackled in the analysis of archaeological and 
museum artifacts, Sutherland and Harold! in the same 
laboratory have applied the method ‘inthe determination of silver 
content of Diocletian's Early Post Reform copper coins. The 
technique is good for studying the surface enrichment of ancient 
metal objects! ; it has also been applied for the identification of 
ancient objects‘. 


(iti) Neutron Activation Analysis—When a beam of nev- 
trons is passed through an objece some of the neutrons will be 
absorbed. These neutrons that are absorbed render atoms within 
the object, radioactive. The activities produced in atoms of 
different elements are characteristic of elements. The radioac- 
tivity that is induced in these objects is transitory. It decays 
away. The rate at which it decays is different for each element 
and this is one of the ways one can distinguish between different 
elements. This activity will eventually disappear and the object 
may then be returned unharmed.® Similarly. Y rays are used 
for nondestructive analysis of ancient metallic objects. Neutron 
activation analysis in the study of archaeological findings has teen 
used by quitea large number of workers'. C. H. V. Sutherland 
"ua ido REESE I T DS 

l. Hall, E.T. : Archaeometry, 3, 29-35 (1960) 

2. Sutherland, C.H.V.: Archaeometry, 4, 56-61 (1961) 

3. Hall, E.T. : Archaeometry, 4 62-67 (196i) 

4 Emoto, Y.: Biyuteu Kenkyu (Tokyo), 220, 23-28 (1962). 

5. Matson, F.R.: Application of Quant. Methods in Archaeol, (Chicaog), 

34-59 (1960). 

6. Ambrosino, G.: Rev, Met. 50, 136-133 (1953). 
Dodson, R.W. and Sayre, E.V.: Am. d, Archaeol., 61, 35-41 (1957). 


Sayre, E.V., Murrenhoff, A. and Weick, F. : U.S. At. Energy Comm. BNL- 
508 (T-122) 15 pp. (1928). 
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e study of the neutron activation and X-ray 


made a comparativ ë 
and found tnat the former gives more 


fluorescence analysis, 
accurate results. 


(iv) X-ray Diffraction Study—In X-ray diffraction small 
amount of the specimen powder is mounted on a glass fibre and 
diffraction photographs are taken on acommercial camera. These 
diffraction photographs are compared with the data given in 
standard references and the products are identified. In the inves- 
tigation of corroded ancient glasses of Japan, Yamasaki and 
Saito! found that 0,000.01 g sample was found to be enough to 
give clear diffraction patterns. Lead carbonate and lead phosphate 
were identified as the corrosion products. i 


ia i: (v) Radiocarbon Dating—W. F. Libby? (Radiocarbon 
Dating, Chicago Univ., 1952) studied the formation of radioctive 
carbon in organic substances. He found that all plants as th?y 
absorb carbon dioxide from theair, take with it minute quantities. 
of radioactive carbon CH, But when an organism whether animal 
Qr vegetable dies it normally takes no further carbon. Instead its 
radioactive carbon begins to decay. 


In dead ‘organisms the proportion of CM decreases at a: 
fixed rate which does not vary under any known physical condi- 
tions. After 5, 558== 45. years; half the carbon content is lost. in: 
the next 5, 568 == 45 years half the remainder disappears. and so 
on. By comparing the amount left in any dead organic matter: 
with the amount in living matter, it is possible to estimate when: 
the organism died. Thus, itis possible to determine how long 
ago life ceased for the wood, grain, shell, or charcoal being tested 
by accurately measuring the amouat of C™ remaining in the 


(contd,) 


1 n Y. : Sci. Papers Japan Antiques and Art-Crafts 13, 37-41 (1956) 
meleus, V.M. and Simpson, G. : Nature, 185, 196 (1960) 


Meloni, S. and Maxia. V. : Gazz. Chim. It Ital., 92, 1432-42 (1962) 
Rovetz, A, : Archaeometry 6, 47-55 (1963) 
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sample. On this basis, Libby? has dated the earlier levels of 
Jarmo in north eastern Iraq to about 4700 = 350 B.C. Brunetto? 
has reviewed the carbon-14 method for determining absolute ages 
in paleontology and archaeology in which 215 references have 


‘been included". 


Dating by potassium-argon method, magnetic dating and 
fluorine dating are still more assistances offered by chemistry to 
the dating of archaeological findings. Work on these methods 
of dating pre-historic objects is going on in the United States of 
America, U.K., Australia, Germany and Italy. 


The methods described here can be classified under two 
heads of analysis of destructive and non-destructive nature. 
X-ray fluorescence and neutron activation are essentially non- 
destructive in nature. One more method of non-destructive 
character is the specific gravity method for the determination of 
the fineness of gold objects and an approximate composition of 
silver objects which has been extensively worked out by Caley‘. 


Early Workers 


As pointed out earlier ia this chapter and by Prof. Caley 
in his preface -o this book, any scientific relationship between 
chemistry and archaeology could scarcely exist before 1875. It 


is since the excavations of Olympia in 1875 that the excavations 


were conducted on correct scientific principles. Klaproth (1795). 
Davy (1815), Berzelius (1836). Gobel (1842), Mallet (1853), 
Wocel (1855). Bibra (1869) and Faraday (1867) had obrained 
useful informations in the composition of ancient materials. 


Since the year 1875, a huge amount of work has been 
done in all the branches of archaeological chemistry. A selected. 
bibliography of the work done up tothe year 1948 has already teen 
reported by Caley in one of his papers which contains as many 
as two hundred references. Among the workers who have done 


1. Libby, W.F. : Science, 116, 673-681 (1952) 
2, Brunetto, C. : Atti. Soc, ltal- Sci. nat. emusce civico storia nat. Milano, 97 
85-106 (1958) 
3. Yamaguchi, M. : Kagaku (Tokyo), 30, 447-53, 581-585 (1960) 
4. Caley, ER. : Ohio J. Science, 49, 73-82 (1949) 
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extensive and important work in the recent past. mention may 
be made of Berthelot, Lucas and Gowland. From 1877 to 1916 
Berthelot published nearly twenty papers. Seventeen papers 
were published by Lucas from the year 1901 to 1935, ard Gow- 
land published seven important papers on the prehistoric material 
from 1898 to 1918. 


Present Workers 


A brief survey of the work which is being done in this 
field in different countries has already been given. Among the 
present workers in this field of chemistry who have contributed 
good literature, mention may be made of Done, Gettens, Plen- 
derleith, Organ, Otto, Marechal, and Yamasaki. Caley's exien- 
sive researches have given us more than twenfy-five important 
publications. He has worked on the chemical composition of 
ancient coppers, bronzes, and silver coins. Caley has also vork- 
ed on faience. pigments, etc., from various sites and some of his 
papers also deal with preservation and cleansing of antiquities. 
Apart from these, Caley, has devised more accurate experimen- 
tal procedures for the analysis of residue obtained on treatment 
of ancient base silver alloy with nitric acid and for the estima- 
tion of sulphur in ancient brass. ; : 


Work Done In India 


India’s historic past needs a very careful study but as yet 
we have not utilized the scientific methods fully in this direc- 
tion, Occasionally some archaeological findings have been sub- 
jected to chemical analysis but no efforts have been made to sys- 
tematz the results and to derive further informations. Sanā- 
Ullah and Hamid have made chemical analyses of copper, its 
alloys, plasters and mortars from Mohenjo-daro, Harappa and 
Taxila. The results of their analyses are also included in the 
various Annual Reports of the Archaeological Survey of India. 
Chemical analysis of copper and its alloys from Nalanda were 
made by Lal, and the archaeological finding's from Kau:ümbi 
See by Prakash and Rawat in one of their paperse 
a GE a ym have studied the corrosion products of bron- 
SS ppers from Kausambi. The results of chem:cal analy- 

zs glass specimens from Nalanda. Arikamedu, Ahichatra and 
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From the survey of the work done in this country it is 
clear that much is yet to be done on the chemical and metallurgi- 
cal study of Indian metals and alloys. In the present work. 
therefore, efforts have been made to make a systematic study of 
ancient Indian metals and alloys and particularly, copper, bronze 
and silver coins, since they prescnt certain definite advantages 
over all other kinds of ancient objects. Due to their greater 
availability they can be subjected to destructive methods of 
study, which give more representative results, they can be dated 
with greater certainty, and their place of origin is usually 


known quite definitely. 


Three methods of study have been applied in the study of 
the metal objects, the results of which are incorporated in this 
monograph: (i) The chemical composition has been determined 
by usual chemical methods, (11) the presence of trace impurities 
has been determined by spectrographic analysis op a semiquan- 
titative scale, and (ui) the prooable mole of manufacture 
of the metal has been established by the metallographic 


examination. 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


CHAPTER XIX 


CHEMICAL ANALYSES OF FOREIGN 
ANCIENT COINS 


Objects of archaeological importance have atttracted the 
attention, of scientists from the very early dates. Many celebra- 
ted early workers have presented analyses of anumber of miscell- 
aneous objects, but the coins, as stated earlier, present certain: 
definite advantages over all other kinds of ancient metals. In 
addition to their greater abundance and availability they general- 
ly can be dated with greater certainty. and thcir place of origin 
is usually known quite definitely. Important also is the consi-. 
deration that a certain amount of standardization and control 
has of necessity always attended the operation of minting, and 
coins are, therefore, more likely to be representative of good 
metallurgical practice at any given period than are many other 
kinds of objects. Still in literature we come across much more 
chemical analyses of objects other than coins. It is possibly 
due to the fact that coins as a medium of exchange started late 


in the copper age when the other metal objects had been in use 
for quite some time. 


Different metals have been used for making coins in di- 
fferent times and countries. In Japan and elsewhere iron was 
B as the metal for coinage in the fifth century B.C. In 
wa countries lead was used both by the forgers and the 
Nickel eu Tin was also included in the list of coinage metals. 
metal m Cupronickel were and still are used as coinage 

S. e medium of currency of Greeks, according to some 


Cren, was electrum, a natural alloy of gold and silver which was 
abundant in that part of the country, 


382 
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Perhaps the scarcity of gold and silver gave rise to a new 
problem. If gold-silver alloys or silver rich alloys were employ-" 
ed. the size and weight of these coins would have been very 
small. Henée, arose the use ot tre baser metals like bronzes and 
brasses. Otten some alloying elements have been added to im-* 
prove either the colour. corrosion resistance or appearance of 
the coins. 

China alone stands aloof. She used only baser metals for. 
currency. The explanation for this is also interesting. From. 
time immemorial. tbé art of forging coins had reached its maxi- 
mum perfection in China. Hence’ the possibilities of being. 
deceived by the counterfeiters necessitated complete elimination’ 
of the noble metal fron the currency. In Russia, platinum was, 
often used in the nineteenth century, as a coinage metal. pu. 

^ ` Inspite of such variations here and there the coinage me- 
tals in the past centuries have heen gold, silver and copper singly’ 
or together in varying proportions. Brasses and bronzes, that” 
is; copper alloyed with zinc or tin'are also frequently met with. 


Gold Colas ' 


The results of analyses indicate that the earliest gold: 
objects of all ancient civilizations were foshioned directly from 
native gold. Most such gold contains a moderate to a low pro-* 
portion of silver and a low to very low proportionof copper. The ' 
natural alloys containing a moderate proportion of silver are pale ' 
yellow and are often designated by the special name “electrum. a 
term that is also used to designate the artificially made pale gold’ 
alloys used later. Around the middle of the first millenium B.C. 
in the Mediterranean region a process for purifying native gold 
came into use, as is shown by the appearance of objects composed 
of nearly pure gold. Such gold continued to be used in the" 
region throughout classical antiquity. especially for coins. At 
about the same time. oz perhaps a little earlier. the practice of 
alloying native gold with silver or copper was introduced. At < 
first the alloying metal was usually silver, but later it was more — 
often copper. The alloying of native gold with copper was = 
widely practised in the pre-historic civilizations of the Central and” A $ 
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Many surviving gold objects from these civiliza- 
tions contain a very high proportion of copper, and often very 
1 of most of these objects contains a 


little silver. The surface meta pese] s 
much higher proportion of gold than the interior metal. During 


the finishing of these objects they were evidently treared with a 
d copper from the surface. 


South America. 


corrosive preparation that dissolve 


Chemical analyses of gold objects and coins are rarely found 
in the literature because ancient gold objectscomposed of metal of 
high fineness can seldom be sampled for analysis because of their 
rarity, high value, or small size: Non-da magıng methods are, 
therefore, of special importance for the examination of such ob- 
jects. The specific gravity method is the one usually used, not 
only because it involves no possibility of damage but because it 
is quick and simple. Caley’ has exhaustively discussed the vali- 
dity of the specific gravity method for the determination of the 
fineness of gold objects. The determination of the gold content 
er fineness of gold ‘objects by means of specific gravity measure- 
ments is one of the oldest known methods of assay. The account 
given by Vitruvives of the way by which Archimedes detected 
the adulteratiOn of the gold in the crown of Hieron of Syracuse 
shows that the method was known in principle, even if not 
widely used, before the beginning of the Christian era. There 
is evidence from Arab sources that it was used. in the Middle 
Ages and the accounts ot the method given in works on assaying 
of the sixteenth and seventeenth centuries indicate that 1t was 
in common use in early modern times. It is still used occasionally 
for the determination of the fineness of gold objects which cannot 
be assayed or analyzed by the usual dry or wet methods. In the 
Table 19.1 gold contents of some ancient gold coins as estimated 
by the specific gravity method have been presented. The results 
were obtained by Caley in his examination of the proper appli- 
cation and utility of this method. 


—————— 


1, Caley, Ohio J. Sci. 49, 73-82 (1959). 
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From the Table 19.1, it will be seen that, with two excep- 
tions, these coins were found to contain over 90% gold, and the 
great majority over 95% gold. Two coins, Nos.5 and 6 in the 
Table, were found by this method to contain only 56% and 55% 
gold respectively. These two figures must be regarded as mere 
approximations that may be off 5% or so from the correct 
values, Nevertheless, these results are useful as showing the 
much lower fineness of these two coins as contrasted with all the 
others in this group. Itis likely that all the other results are 
not more than 1% or 2% off from the true values. The fact 
that results on duplicate coins of the same ruler generally agree 
well with each other is an indication, at least, that the figures 
are essentially correct. An independent, though indirect and 
candom. check on the essential correctness of the very high 
results for the gold content of the Roman coins is given by some 
figures published by Rauch! on the percentages of gold in a few 

Roman coins as obtained by fire assay. He reports that a coin 
.of Nero contained 99% gold, which is close to the two results of 
99% here obtained on coins of this same ruler. Fora coin of 
Titus, he gives 99.6., which isin fair agreement with the 99% found 
here. Ona coin of Verushe gives 99.0% which agrees with the three 
results of 99% here obtained on coins of this emperor. It appears 
likely, therefore, that a considerable degree of confidence may be 
placed on the very high results shown inthe Table for the gold 


content of the Roman coins. 


The uniformly very high gold content of the coins in the 
long series of Roman Imperial coins from Augustus, is remarkable. 
Since only occasional small specimens of native gold of sucha 
high degree of fineness have been found in any part of the 
world, the occurrence of any ancient deposit of gold of this qua- 
lity large enough to furnish directly the gold required for this 
extensive Roman coinage seems very improbable. It is much 
more probable that the gold which entered into these coins came 
from a number of different sources at different times, and that 
such gold was not only of a lower degree of fineness in general, 
but that it also differed considerably in gold content. 


1. Rauch, A. von : Zeitschrift fur Numismatik, 1, 32-42 (1874). ` 
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The inescapable corclusion sezms to be that the Romans 
knew and applied a highly efficient process for the 
purification of the native gold that entered into their 
coinage, and that they were also able consistently to pro- 
duce purified metal of a very high degree of fineness. The sligh- 
tly lower average gold content and the less uniform gold 
content of the Roman coins of thefourth and fifth centuries 
may be an indication of some loss in technical knowledge and 
skill, though this decrease in quality may be economic in origin. 
In general, these experimental results are of significance for the 
history ot metallurgy as indicating the high degree of knowledge 
ani sall in the metallurgy of gold extent in Roman times. The 
few similar high results for the gold content of the coins of 
ancient Persia and of Macedon may by an indication of the 


Table 19.2 


Analyses of Ancient Electrum Coins 


e — 


Place of Au Ag Cu Author 
No, Class “issue (%) (%) (%) Reference 


EE 


Greek Panormus 59.80 38.05 21.06 ^ Hofmann! 
Greek Uncertain 41.33 5394 7.67 Brandis 
Greek Cyzicus 41.17 53.94 4.89 Brandis? 
Greek Lesbos 39.50 48.90 11.60 Brandis? 
Celtic Britain 5951 28.22 12.27 Brooke? 
Celtic Britain 57.75 34.60 13.65 Willett 
Celtic Britain 47.37 12.91 3972 Willet* 
Celtic Britain 37.92 40.05 22.02 Brooke? 


or m më ° PY P 


— 


^ Hofmann, K. B. : Numismatische Zeitschrift 16, 50-51 (1881). 
» Brandis, J. : Das Munz-Mass-und Gewitchswesen in Vorderasien, Berlin 
(1866) 
" om G.C. : Numismatic Chronicle (5) 7. 370-377 (1927). 
cost Es EL s Numismatic (C bromeles(oU 8,)sidZa 309-393: 4487 Dyaan Kosha 
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much earlier existence of a similar degree of metallurgical know- 
ledge and skill. 


From the publication it appears that no analyses have 
yet been made of gold objects from many areas and periods, 
and little attention has yet been paid tothe determination of 
cx mponents other than gold, silver and copper. Table 19.2 gives 
some such analyses of ancient electrum coins. 


Some Norman and Suebic coins of Italy have been analyzed 
by thermal neutron activation (radioactive analysis)! Gold, 
copper and silver were determined within 4,6-7 and 10% from 
Au-197, Cu-64, and Ag-108. Fineness (per cent gold) of several 
series of Byzantine gold coins have also been published by 
Grierson. 


Silver Coins 


Silver objects from very early civilizations are scarce, ap- 
parently because they were always made from the scarce nacive 
metal. The later abundance of such objects is due to the dis- 
covery of processes for obtaining silver from ores, the date of this 
discovery being different for different regions. In the important 
Mediterranean area. silver began to be used on a large scale 
around the middie of the first millenium B.C. most of it apparen- 
tly being obtained from the Laurion mining district of Greece. 
At first the nearly pure metal obtained by smelting and cupella- 
tion was used without the addition of any alloying metal. Later, 
its alloys with copper were used to a greater extent than the un- 
alloyed metal, and in Roman times very base silver alloys were 
used extensively for coins and other objects. The term billon is 
often used to designate ancient silver alloys that conrain less than 
50 per cent of this metal. Objects of bronze or copper. coated 
with silver, were also produced in classical antiquity. As the 
ancient objects composed of silver or silver alloys may be samp- 
led for analysis more ofcen than those of gold or gold alloys, des- 
tructive as well as non-destructive methods of examination have 


been us:d. 


1. Meloni, 3, and Maxia, V. : Gazz, chim, Ital. 92. 1432-42 (1962), 
2. Grierson. P. : Byzatinische Z. 54, 91-7 (1961). 
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A large number of adequate analyses of Greek and Roman 
coin have been published. The principal silver coin of the 
Roman republic and the early empire was the denarius. In the 
time of the republic and during the reign of first few emperors 
this coin consistently contained a very high proportion of silver. 
Gradual debasement began at about the time of Nero (54-68 
A.D.) and subsequently increased with slow acceleration, until 
at the time of Caracalla (211—217 A.D.) the silver content was 
down to about 60 per cent. This emperor introduced a silver 
coin of new denomination known as the antoninianus, which was 
equal to 1$ denarii in weight but contained about the same pro- 
portion of silver as the denarius of the middle of the first century 
A.D. - : 


However, the same forces which caused the debasement, of 
the denarius apparently continued to operate, for the antoninia- 
mus in turn began to be debased very soon after it was first 
issued. , This debasement at first took the form of a marked de- 
crease in fineness, which was followed by a decrease in weight, the 
total result being a considerable decrease in the weight of silver 
n the coin over this period. Apparently the proportion of silver 
dn the antoninianus remained at almost a constant level from the 
time of the initial decrease upto about 250 A.D., but it must 
havedropped very rapidly between about 250 A. D. and 270 
A.D., for the results of both fire assays and chemical analyses 
show that the proportions of.silver in antoniniani issued in 270 
.A.D.and later are almost always less than 5 per cent. Bibra 
(1869, 1873) made a number of analyses of such coins. 


S Representative analyses of some Greek and Roman coins are 
given in Tables 19.3 to 19.9. Various distinctive differences in 
So Ne GG illustrated by the data in these tables. Of spe- 
cial Interest from the stand point of archaeology are systematic 
changes of composition with time such as are clearly evident 
from the analyses listed in the last three Tables. 
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Table 19.3 


Analyses of Some Ancient Greek Silver Coins 
AAA SAA 


1, Athens 99.40 — tr. 0.46 tr. Elam! 
| €. Athens 9898 — tr. 0.63 tr. Elam? 
3. Athens 98.00 0.72 0.25 1.03 tr. Von Bibra’ 
4, Terina 95.32 142 0,09 2.19 tr. Elam? 
5. Corinth 9412 401 tr. 0.57 O11 Elam! 
6. Neapolis 93.02 5.77 0.12 109 tr. von Bibra? 
7. Neapolis 92.55 6.02 0.20 1.22 tr. von Bibra? 
8. Neapolis 91.63 7.13 0.36 0.88 tr. von Bibra’ 
9. Tarentum 91.44 7.18 0.33 0.47 tr.  Elam' 
10. Rhodes 73.96 23.94 0.25 1.85 tr. von Bibra? 


eer 


1. 


Elam, C.F. : J. Inst. Metals, 45, 57-69 (1931). 


2. Bibra, E. von : Ueber alte Eisen-und Silber-Funde, Nurnberg and Leipzig 
(1873). 


Caley, E.R. : Ohio J. Sc. 50, 107-120 (1950); also see Analysis of 


3. 
Ancient Metals, Pergamon, 79-80 (1964). 
4. Caley, E.R. and McBride H.D. : Ohio J. Sc. 56, 285-289 (1956). 
Table 19.4 
Analyses of Coins of Alexander the Great 
—— aan 
A C A Pb Sn Fe Author 
No. Zä GO 0) 0) 0) Q reference 
1 2 3 4 5 6 7 8 
L 9910 — tr. 0&5 — 0.05 Von Bibra? 
2. 9885 024 005 086 — tr. Von Bibra* 
a 72 0.06 0.03 Caley? 
3. 98.65 0.22 037 0.7 (Contd) 
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1 2 3 4 5 6 7 8 
A 9680 tr. 0.21 287 — 0.12 von Bibra? 
5 95.90 058 0.20 305 — 0.27 von Bibra? 
6 9555 041 047 368 — 0.19 von Bibra? 
4. 9919 — 034 013 — tr. Elam’ 
8. 907 tr. t. 04 — tr. Elam? 


MENU rr — V 
Nos. 1-6 were drachms, 7 and 8 were tetradrachms. 


Table 19.5 


Analyses of Parthian Drachms* 


 ————swcrssss—aFmm-c F 


aV Gu À Ee ës Ni 
Noe (of) O G) mu Gu Gu (Gu 


1. 9417 502 0.11 037 026 0.05 0.05 
2, 9286 581 030 085 008 0.04 0.03 
3. 9057 836 027 063 0.08 003 none 
4. 7557 2264 032 079 066 tr. 002 
5. 66.83 3128 0.38 1.01 0.47 none 0.02 
6. 5097 4397 035 234 235 003 0.02 
7. 43.10 5226 033 151 264 0,05 0.04 
8. 7687 2175 038 064 0.34 0.40 none 
9. 7430 2442 027 054 0.27 007 none 
10. 7333 2416 035 0.86 136 O01 none 


MMMM ss 
*Caley : Ohio J. Sci. 50, 112 (1950). 

Attributions and Dates 
Nos. land2: Mithradates I, 171-138 B.C. 

No. 3: Phraates III, 70-57 B.C. 

Nos, 4-7:Orodes 1, 57-38/37 B.C. 

No. 8: Gotarzes, 40/41-57 A.D. 

No. 9: Vardanes I, 41/42-45 A.D. 

No, 10: Valagases 11, 77/78-146-147 A.D. 
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Table 19.6 


Analyses af Late Greek Tetradrachms of Base Siler" 


bm 


Ag Cu Au Pb Š F Ni Z 
No. C) Gu Gu Gu Gu CD GD GO 


52.24 46.40 024 080 0.08 0.07 0.04 tr. 


1 

2. 41.70 57.18 0.23 0.27 0.08 0.05 005 none 
3 39.80 5881 0.32 057 058 0.05 0.07 none 
4 


2444 74.41 none ,0.19 0.18 0.02 0.35 none 
5. 2304 76.26 0.14 0.28 0.14 0.02 0.02 0.02 


e 808 81.38 0.14 014 0.08 0.06 0.04 0.04 
7. 1809 8058 0:12 047 0.06 055 0.03 om 
8. 16.83 8253 0.10 0.13 0.12 0.06 0.03 0.09 
9 1562 8390 014 0.05 0.03 0.05 0,02 0.09 
10. - 11.21 8758 0.05 052 032 0.08 010 004 


EE LS LL —— 
*Caley : Analysis of Ancient Metals, 1964, p. 79. 


Attributions and Dates, 
No. 1: Parthia ; Phraates IV, 38/37-3/2 B.C, 
: Parthia ; Gotarzes, 40/41-51 A.D. 
: Parthia ; Pacorus II, 79/80 A.D. 
: Parthia ; Valagases IV, 193/199 A.D. 
: Alexandria ; Claudius, Regnal year 3. 
: Alexandria ; Nero, Regnal year 5. 
- Alexandria ; Nero, Regnal ye^r 13. 
: Alexandria ; Galba, Regnal year 1. 
: Alexandria ; Hadrian ; Regnal year 8. 
: Alexandria ; Commodus, Regnal year 30. 


zZ 
o 9 <£ 
. 
WD o a4 rn 0 pa 0 N 


No. 


[2] 
e 
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Table 19.7 


Analyses of Roman Denarii* 
LLL 


LA C A Pb Sn Fe Ni Author | 
a CÓ Q Tm Y OD (%) 0) reference 


eg 


1. 9443 442 0.49 039 0.17 007 — Caley? 
2. C479 424 0.54 032 0.02 none tr. Caley? 


3 9249 7.12 010 025 0.04 tr.  — von Bibra® 
4. 8080 1855 0.33 044 0.20 040 tr. von Bibra 
5. 7916 1981 031 139 tr. 007 — von Bibra® 
6. 76.73 20.87 011 217 — 0.12 — von Bibra? | 
7. E492 4380 015 0.75 020 0.11 0.07 von Bibra* 


8. 43.97 5526 0.10 031 021 tr. 0.15 von Bibra? 


*Caley : Analysis of Ancient Metals, 1964, p. 80. 
Attributions and Dates 


No.1. Roman Republic, Ca, 150 B.C, 
No.2. Roman Republic, ; 86 85 B.C, 


No. 3, Roman Republic ; 43-31 B.C. 
No. 4. 


No. 5, 


Roman Empire ; Vespasian, 69-79 A.D. 


Roman Empire’; Trajan, 98-117 A.D. 
No. 6. 


No. 7, 
No. 8. 


Roman Empire ; Antoninus Pius, 138-161 A.D. 
Roman Empire ; Septimius Severus, 193-211 A.D. 
Roman Empire, Elagabalus, 218-222 A.D. 
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Table 19.8 


Analyses of Roman Antoniniani* 


No, Ag Cu Au Pb Sn Fe Ni Zn Author 
CA) CO Gi CO (G) CO (Z) (%) reference 


1. 58.90 40.65 0.13 022 010 tr. — —  vonBibra' 
2. 39.76 58.86 0.30 0.83 — 014 0.11 — von Bibra 
3. 3540 62.28 040 0.67 085 0.10 0.05 0.21 Caley and 
4. 3145 6574 017 0.77 032 0.07 005 0.18 McBride 
5. 1795 7945 0.17 081 138 0.15 0.06 0.07 
6. 1731 8183 — 085 tr. 0.01 tr. — von Bibra’ 
7. 502 9220 — 0.51 042 0.37 0.33 1.15 von Bibra* 
8. 422 8807 — 227 517 0.27 tr. — von Bibra’ 


a E AAA Ms 


*Caley : Analysis of Ancient Metals, 1964, p. 80. 


Attributions and Dates 
No: 1. Gordianus Pius, 238-244 A.D. 
No. 2. Philip I, 244-249 A.D. 
No.3. Trajan Decius, 249-251 A.D. 
No. 4. Trebonianus Gallus, 251-254 A.D. 
No. 5.. Valerian, 254-260 A.D. 
No. 6, Posthumus, 259-267 A.D. 
No. 7. Gallienus, 260-263 A.D. 
No.8. Cludius Gothicus, 268-270 A.D. 
Bibra. (1857, 1873)", also made a number of analyses ol 


such coins, but the procedures he used were in various respects 
defective. His most satisfactory analyses are shown in Table 19.9. 


1. Bibra, E, von : Die Bronzen und Kupfer legierungen der alten und 
altesten Volker, Exlanfen, 1869. 
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As with nearly all the chemical analyses of ancient alloys 
published by Bibra, the summations shown in the table total to 
exactly 100 per cent, either because some one component was 
determined by difference or because the analytical results were 
prorated toobtain this exact summation. Aside from the errors 
introduced by this undesirable practice. the correctness of 
certain of his determinations may be questioned on other 
grounds. For example, most of his results for nickel are probably 
much too high, as is indicated not only by the method of deter- 
mination he employed but by the results of the later investiga- 
tion. However, it is likely that his results for silver are essen- 
tially correct. 


Table 19.9 


Analyses of Antoniniani by Bibra 


_ 2 SS i i I: 
Com Ag Au Cu Sn Pb Fe. Ni Zn Sb 
No. (%) UY CO») (GO NW CO CO CO 


1. 4752 037 5031 042 083 055 t. — — 
2. 2143 153 7586 0.11 046 030 031 — — 
3 1731 — 8183 tr 085 081 t; — — 
4 1214 tr. 8642 088 tr. 0.10 044 — 0.02 
5, 601 tr. 8788 077 300 010 013 211 tr 
6 502 — 9220 042 051 037 033 115 — 
7. 489 — 9364 050 027 008 062 tr. — 
8. 


422 — 88.07 517 3.27 0.27 t. — — 


— ee 


Attributions and Notes 


No, 1, Philip I, 244-249 A. D. Bibra, 1873, p. 37. 

No, 2. Valerian, 254-260 A, D, Bibra, 1873, p. 37. 

No. 3. and 4 Posthumus, 259-267 A, D, Bibra, 1869, pp. 64-65. 

No. 4, Also contained a trace of arsenic. 

No, 5, 6 and 7, Gallienus, 260-268 A. D Bibra, 1879, pp.64-65. 

No. 5 contained a trace'of cobalt, and Nos.:6 and 7 each a trace of 
sulphur, 


Claudius Gothicus, 268-270 A. D., Bibra, 1869, pp. 56-57. This 


coin also contained a trace of su 
CC-O. Prof. Satya Vrat Shastri Collection. Digitized sulphur, ta eGangotri Gyaan Kosha 
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From the data on the anlysis of silver coins, it is clear that 
the proportion of silver in the coins not only decreased from 
reign to reign but also within each reign. In other words, coins 
of higher fineness were issued earlier and those of lower fineness 
later in a given reign. However, the usual minor variations in 
fineness due to lack of very close control probably occurred also. 


Gold is nearly always present in ancient silver coins, the 
ratio of the percentage ot gold to percentage of silver 
does not usually exceed about 0.005, and is very often 
les. Butin the antoniniani as a whole, this ratio is about 
0010. Since there is a general tendency for the ratio of gold to 
silver to increase as the percentage of silver decreases and the 
percentage of copper increases, some of the gold in the coinage 
alloys was evidently introduced along with the copper or copper 
alloys that were used for debasement. A possible source of such 
gold could have been small proportions of gilded bronze or copper 
was the principal metal used for debasing the coins, The per- 
centages of tin, lead and zinc are generally too low and the ratios 
of these to the percentages of copper too small to indicate that 
brass or bronze in the form of coins or in any other form was 
used exclusively for this debasement. Brassor bronze in small 
proportions may have been used but the indications of the data 
are that impure copper was the principal material used for de- 
basement. Probably this was added inthe form of scrap metal 
or old worn coins from previous reigns, since the use of new 
metal for this purpose at this period seems unlikely. 


The relationship that the percentages of nickel bear to the 
percentages of copper appears to be the only one among the per- 
centages of the base metals that is in any way regular or syste- 
matic. The average ratio of these percentages for the coins of 
each emperor isthe same, This indicates that the nickel is asso- 
ciated only with the copper in these coinage alloys. In all like- 
lihood it was contained in the ores from which the copper was 
smelted. 


These results are very well illustrated in Table 19.10 
containing the results of careful analysis by Caley of the twelve 
coins representative of the antoniniani issued by the principal 
rulers of this period. 
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On the basis of proportion of silver, the intrinsic value of 
these antoniniani for this period was reduced a little less than 
50 per cent (actually 49.4%) and on the basis of silver content by 
weight a little more than 50 per cent (actually 51.7%). Evidently 
the intent was to decrease their value solely by decreasing the 
proportion of silver and not by decreasing their weight. 


Coins of Copper and its Alloys 


The earliest useful metal objects in any region are merely 
always of copper. Sometimes this is native copper of high purity 
which isno indicative of any knowledge of metallurgy. More 
often it is crude copper produced by smelting. These two types 
are easily distinguished by analysis. For the quantitative exa- 
mination of ancient objects composed of copper or copper alloys, 
non-damaging methods are generally not applicable. Because of 
complexity of composition and the usual presence of corrosion 
products, specific gravity is of no value as an index of composi- 
tion. Neutron activation analysis is of little value because some 
of the frequent major components of ancient copper alloys, notably 
lead, cannot even be detected, and because the many metals 
usually present cause mutual interferences that cannot be resolv- 
ed. By reason of the almost invariable presence of corrosion 
products on the surface of objects, X-ray fluorescence analysis is 
not applicable for the determination of the composition of objects 
without damaging them. Even if the surface of an .object may 
be ground off for X-ray fluorescence analysis, the metal of which 
it is composed is usually so heterogeneous that no reliable esti- 
mate of its average composition can be obtained by this method. 
This leaves chemical analysis as the only available means for the 


accurate determination of the major and prominent minor metal 
components. 


An exhaustive list of sources of original data on the com- 
ST of ancient objects composed of copper or its alloys is 
available? In Table 19.11 are included analyses of the coins of 
copper and its alloys showing the composition and the differences 
that are often very significant from the stand point of archaeo- 


1. C = ; 
zs aley, ER. : Analysis of Ancient Metals, 1964, pp. 98-111. 
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logy and the history of metallurgy. By analysis of objects other 
than cons it has been found that thecrudecopper in use in early 
periods contained sufficient arsenic to harden the metal and make 
it more suitable for tools and weapons. The presence of arsenic 
was at first, in all probability, merely the accidental result of 
smelting certain copper ores, but once the method of producing 
arsenical copper was discovered. it was apparently soon produced 
deliberately in various regions prior to the discovery of bronze, 

Bronze was a later discovery. There was sometimes a still later 

reversion to the use of crude copper, probably because 

of an exhaustion or severance of the supply of tin or tin 

ore. In many places, however, especially in later periods, copper 

and bronze were often in simultaneous use, bronze being used for 

objects that required a harder metal. 


During the time of Augustus (23 B.C.—14 A.D.) the Roman 
minor coinage underwent a radical change in composition, the 
AS” and its sub-divisions being issued in what was then probably 
considered pure copper, since other metals are usually present in 
these coins in such small proportions that they must be regarded 
as unintentional additions. (Table 19.11.) 


It will be seen from the analyses(Table 19.12) thatthe Mace- 
donian bronze coins made within the fourth century are characte- 
rized by a high proportion of tin, whereas those made within the 
third century are characterized by a lower proportion of tin. Con- 
versely, the percentage of lead in the coins of the fourth century 
taken as a whole is less than in the coins of the third century, 
This high proportion of tin is a general characteristic of the 
fourth century coinage bronze. The coins of the 'third century 
generally contain less tin, and the coins of the later centuries 
contain on the average still less tin. All the elements other than 
copper, tin and lead must be regarded as unintentional additions 
derived principally from the ores used in producing the major 


1. ASisa Roman weight, the libra or pound equal to 327,45 grams. 1t 
was divided into twelve ounces, Itis also the name of a Roman bronze coin, 
originally of the weight of an as or pound of 12 ounces but reduced gradually 
until in 89 B.C., it weighed half an ounce. There were divisions and multiples 


also. 
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components of the alloy. In some of the coins even the lead 
must be regarded as an accidental impurity because of the small 
amounts present, though in Greek coinage bronze as a whole, this 
metal cannot be regarded as an unintentional addition. It will 
be seen from Table 19.12 that iron was present in various small 
amounts in all the coins. Nickel likewise appears to be a cons- 
tant impurity in such coins. It will be noted also, that a some- 
what constant proportion of nickel was found in the coins listed 
in the table, Arsenic is a very common impurity in Macedonian 
coins, and the results also indicate that this element frequently 
tends to be present in greater proportion in coins that contain 
appreciable amounts of lead. Asisshown by the analyses in 
Table 19.12, small amounts of sulphur were found in nearly half 
the coins. This element apparently occurs less frequently than 
arsenic but more frequently than antimony. Traces of gold are 
sometimes found in Greek bronze coins from other localities, but 
silver, on the contrary, very rarely occurs as an impurity. Much 
that has been written here about the impurities in Macedonian 
coinage bronze applies in a general way to the impurities in Greek 
coinage bronze from other regions (Table 19.13). 


It will be seen that the same components are present in 
these coins as in the Macedonian coins, and that, although there 
are wide differences in the proportions of the main components 
the percentages of the various impurities in the two sets of coins 
correspond rather closely. The absence of zinc in the early coins 
(Nos. 1 to 5, Table 19.13) inclusive. and its frequent presence 
in the coins of the late series (Nos. 6 to 10 inclusive) should be 
noted. It has also been seen from other results of analyses that 
there is a general tendency for zinc to be present more frequent- 
ly inlate coins and in greater proportion. The frequent ten- 
dency of arsenic to be present in larger amounts in coins which 
contain considerable lead is also well illustrated by the results 
in this table. Sulphur in these coins is seen to be of more fre- 
quent occurrence than in the Macedonian coins, and the per- 
centages are greater in some coins. More interesting and im- 
portant, however, than these slight differences in the amounts of 
minor components, are the great differences in the proportions of 
major components, both between the Macedonian coins and the 

Athenian coins as a whole and between the earlier coins of 
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Athens and the series of Imperial coins (Nos. 6 to 10 inclusive), 
the smaller proportion of tin in these late coins, its general de- 
crease in order of time of issue, and particularly the much greater 
proportion of lead, all being very striking. Decided differences 
in lead content are also evident among the early coins, though 
the percentage of tin is nearly constant. 


In general, as is shown by the analyses in Table 19.14, the 
same impurities are present in these coins as in the coins of 
Athens itself, and the proportions of the main components vary 
with time in much the same way as they do in the Athenian 
coins. However, certain differences in composition are worth 
noting. 


Caley, during the analysis of the first group of coins listed 
in Table 19.15, noticed that the thinner and broader coins usually 
were found to have a higher tin content than the others. In 
order to determine definitely whether any correlation exists bet- 
ween the fabric of such coins and their chemical composition, 
the five coins of the second group were carefully measured be- 
fore analysis. On comparing the analytical data with the dimen- 
sion it was seen that the decrease in the tin content of these 
coins is paralleled by a decrease in diameter. On the other hand, 
the evidence for a correlation between composition and thickness 
is less definite, though the last coin, which has the lowest tin 
content. is the thickest of the five and the middle coin of the 
group has a thickness intermediate between that of the first coin 
and that of the last coin. This approximate correlation between 
fabric and composition seems readily explanable if the assump- 
tion is made that the coin blanks used at the different times were 
maintained at nearly the same diameter. It would then follow 
that the earlier blanks, being composed of bronze with a higher 
percentage of tin and less lead and being, therefore, of harder 
metal. would have required the use of greater force in striking 
than the later blanks, with the result that at the earlier periods 
the flans were squeezed out more between the dies to give the 
observed greater diameter to the coins. The microstructure of 
these Corinthian bronze coins afford actual evidence for 
this slisht mechanical difference in the technique of coining 


since a rather severely worked structure is apparent 1n the metal 
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that contains the high percentages of tin, whereas much of the 
original cast structure remains in the coinage bronze that con- 
tains the low percentages of tin and considerable lead. Of course, 
pne can only expect this sort of correlation between fabric and 
composition to be approximate and to be subject to frequent 


accidental exceptions. 


It is not to beexpected that any comparison can logically 
be made between the chemical composition of the last three coins 
listed in Table 19.15 and the chemical composition of the pre- 
ceding Corinthian coins since these last three coins date from the 
early years of what was really a Roman settlement on the site of 
the Greek city destroyed in 146 B.C. The composition of the 
earliest (No. 13) of the three coins is unusual in that it has a 
higher tin content and a lower lead content than any of the ex- 
amined coin of equally late date. Onthe other hand, the per- 
centage of tin in the second coin (No. 14) is more like that in 
other contemporaneous coins, though the lead content is higher, 

as may be seen by comparing the analysis with that of the first 
Athenian coin. Thetin content of the last coin (No. 15) in 
this group is also similar to that of some other contemporaneous 
coins, but the percentage of lead in this coin is much lower than 
might be expected from itslater date. These marked differences 
in the composition of coins issued at the same place within such 
& short period are very unusual. Particularly striking isthe 
great difference in the composition of the first and the second 
coins of this group which were certainly issued within less than 
seven years of each other. These large differences in the com- 
position of coins produced within such a limited period suggested 
that unusual circumstances governed the choice of the kind of 
metal used for this coinage since contemporaneous coins of other 
localities, whether Greek or Roman, either are of relatively con- 
stant composition or vary in composition with time in a systema- 
tic way. À possible explanation of these unusual irregularities is 
that scrap bronze of greatly varied date and composition was 
used in minting these coins, This explanation seems a likely one 
because of the probability that old bronze became available in 
large quantities in the course of rebuilding the Roman city upon 
theruinsofthe Greek. Itseems very likely, then. in view of 


the probable availability of an abundance of old bronze that 
CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


415 


GREEK BRONZE GOINS 


€0'0 SO — [m lu TIO  cyL mg 808  OSC-0/C 29194 6 3 
90'0 pu pp Sun 9I eer ep Ee i Spam s $ 
PE ¿ZO — €ro sro X Sot L6€1 GS 69LL 9FT-96T Baoqny y E 
Pu 800 600 200) 6001 TA eso 9 9 22 IS : toi e 
pu €00 ` $00 FOO | 900 gE pes 698 966-696 State Ss $ 
3 
TOO Sen 800 900 2 gtt ott 60°0L ° : y 
gro 600 pu 900 SOO sti 968 CECR Š š; € 
uj YTO pu SO S0'0 Sep GO 6 GA Y S € 
Sun — 900 900 coo 100 X P£G oest OPIS  €bz3-L0€ Sage d 


EE 


S sY 


uz IN 


24 


qd ug 


no 


29W 


22v]d 


AOAAUD NI SALLITV IO SNOIAVA AO SNIOO 3ZNO38 AO SASA"IVNV 


9161 EL 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By 


COINAGE IN ANCIENT INDIA 


416 


"3[Eqo» 3o 959/70 paure3uo» / “ON uto» 
-s3uauoduro» paujuejopun oa jo e2uoseid om 0) ƏNP Éqqeqoxd sr uoneurums &103293spesun or sesá[eue 25977} JO OMI UT "219 


-w[reA? (eem jo 3unoure jews °t jo esne»eq 'g3oq 1o '1nudTns 


'oruesie jo suoreugure3op WO 03 K19e9s229U SEM 31 0[ pue / '9 'p 


səsájeue UJ "ae qoe» ur uoBÁxo jo o8v3uoo1ed eyeurxo1dde eq s3ueso1doz Á[qeqo1d 9600001 pu? suopeunmnse 2.913 u29/4139q 


22u21ogIp IYL 'sejdures oq) JO uoneprxo [eu1eju; 241502722 IF 03 enp 2 


SALON 
pa yro 900 oro S0'0 OCH PEZ IPIS SE OPL 
800 pu Ju 800 SEI 196 0'68. ` GERS 
orc 888 co 68 T6T ce 
686 —€68 9698 X OPC-tc6 


TO'O £00 SOU 90°0 TO'O 
dev: EN 900 yu ITO 


?IUOOP'T 


sogIy 
SIA 
sninepidy 


19M (9T'GI 2198.L) € pu? Z sesspeue jo suopeu ums Ao eq, 
xa 


oO 
d 
(dp) 
g 
D > 
el s 
vr ? 
5 
D. 
Gë 
O 
‘OL © 


ri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


GREEK BRONZE COINS 417 


some of it’ would have been employed for the local coinage rather 
than more expensive imported new metal. Thus the irregulari- 
ties revealed by the analyses can be plausibly explained, and 
this explanation in turn appears to throw some new light on the 
minting practice of the early years of the Roman settlement at 
Corinth. 


The analyses (Table 19.16). indicate that the composition of 
these coins, is, in a general way, similar to that of contemporane- 
ous coins, such as the Athenian. 


Of the first four coins listed in Table 19.16, those of Megara, 
only the first one has a composition indicative of issue within the 
fourth century. The second coin is similar to coins of elsewhere 
issued at the end of the fourth century and the beginning of the 
third. On the other hand the third coin, of the same type, is 
more like that of coins issued entirely within the first part of the 
third century. The last coin in this group of four is seen to have 
a very unusual composition, both the tin and the lead content 
being simultaneously high. Inno other coin examined there 
was such a high percentage of tin accompanied by such a high 
percentage of lead, though many coins had a high percentage of 
lead with a lower percentage of tin. The composition of this 
coin is so unusual that it seems reasonable to consider it an exam- 
ple of freak composition due to carelessness or some accidental 
circumstance in the preparation of the coinage alloy. In any 
attempt at a comparison of the composition of this coin with 
the compostion of other coins it is better to consider only 
the ratio of the lead content to the tin content rather than 
the percentages of these elements since obviously in this coin the 
ratios of the percentages of the tin and the lead to the percentage 
of copper are both abnormally high. On this basis ‘the composi- 
tion of the coin is not so very different from that of others issued 
at about the end of the period assigned to this series of bronze 


coins. 


From all the analyses shown in Table 19.16 it is evident 
that the impurities which occur in these coins aretn general simi- 
lar in nature and amount to those that occur in the bronze coins 
ities in Greece and in the Macedonian bronze coins. 


of other local J 
Ee 7 is unusually high, and that of No.8 is 


The iron content of No. 
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still more exceptional. Even more unusual are the high percen- 
tages of nickel and cobalt in No. 7. However. these unusually 
high percentages of iron, nickel, and cobalt must be considered 
entirely accidental. 


In general, it can be said that at any given time throughout 
the Greek period the bronze coins of Greece are characterized 
by a marked uniformity in chemical composition, and that the 
systematic changes in composition which are found to occur with 
advance of time take place generally in all localities. 


The first two analyses in Table 19.17 indicate clearly that 
the early coins of this region, like those of elsewhere, contain a 
higher proportion of tin anda lower proportion of lead than the 
later coins. The tin content of these coins is considerably higher 
than that found in contemporaneous coins of Greece and Mace- 
don, and the lead content is much lower. 


From the analyses of the first two coins it is clear that they 
furnish another good example of the close similarity in composi- 
tion frequently found in coins struck within a restricted period 
at a given locality. The nexttwo coins of Apameia certainly 
appear to contain a higher proportion of tin and a lower propor- 
tion of lead than is generally found in contemporaneous coins of 
elsewhere, even in the approximately contemporaneous coins of 
the other localities in Asia Minor here considered. The tin con- 
tent of the later of the two coins of Sardis and especially the tin 
content of the first of the two coins of Antiochia are also higher 
than that of other coins of the same general period. The percen- 
tages of lead in Nos. 5, 6.7 and 8 of this table are about the same 
as those in coins of like period from other regions, but the per- 


centages of lead in Nos. 9 and 10 are much lower than those in 
er Greek localities. Whether. as these 


coins of like date from oth ities. 
results seem to indicate. the tin content ts higher and the lead 
f the late coins of Asia 


content lower in a larger proportion O 

Minor than in coins of like date from other regions of the Greek 
world can be decided only by the analysis of many more late 
coins from both Asia Minor and the other regions, 
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For the purpose of an accurate detailed study of the varia- 
tions in composition with respect to time ina single series the 
bronze coins of Syria are especially satisfactory because most of 
these coins throughout the period of issue may be dated closely, 
some even to the very year of issue. In Table 19.18 are shown a 
a series of analyses of Syrian coins ail of which. with the 
exception of No. 7, are closely dated. 


The composition of the first and the earliest coin in the 
table is similar to that of coins of the same period issued in 
Greece, which is interesting as showing further the general simi- 
larity in the composition of the bronze coinagethroughout much 
of the Hellenistic world. Moreover. the tin content of the first 
coin of this series, like that of the earliest coin of many series of 
Greek bronze coins, is higher than in any of the succeeding coins 
of the series. Also, in accord with the composition of the early 
coins of elsewhere, the percentages of lead in the earliest coins 
of this Syriaa series (Nos. 1 and 2 of Table 19.18) are much lower 
than in any of the later coins. In general the results in this 
table indicate that at two periods during the coinage of bronze in 
Syria, the tin content of the coins reached a minimum and the 
lead content a maximum. Apparently the first minimum for the 
tin content and the first maximum for the lead content occurred 
simultaneously between the middle and the end of the second 
century B.C. Though the evidence for the exact time of the second 
simultaneous occurrence of a minimum tin content and a maxi- 
mum lead content is less adequate, the present analyses indicate 
the middle of the third century A.D. That the percentages of tin 
and lead in the Greek bronze coins of elsewhere rose and fell in 
ely. though because of the less certainty 


an analogous way is lik 
dence is not so clear. 


in the dating of these other coins the evi 
With regard to the impurities in Syrian bronze coins, the 


results in Table 19.18 show that the nature and proportions of 
these are, in general, similar to those in the Greek bronze coins 
Only the arsenic content of 


from all other principal regions. 
No. 4 is unusual. 
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In Table 19.19 is shown a series of analyses of carefully 
attributed Ptolemaic bronze coins representing nearly all parts 
of the long period of issue. It will perhaps be observed first of 
all that the percentage of tin in the earliest coin of the table is 
not only unsually low for the assigned period of issue but that 
the percentage of tin in the second and later coin is more than 
double that in the first coin. Moreover, in coins No. 3 and 4 of 
the same brief period there is another large discrepancy in the 
tin content of the coins. 


The marked irregularities in the percentages of tin in these 
four earliest coins (Table 19.19) are, however. readily explained. 
During the early years, at least, of the issue of Ptolemaic bronze, 
the coins were both cast and struck, and for each of these two 
classes of coins a separate type of alloy was used, even for the 
cast and struck coins issued at approximately the sametime. In 
general, all the large coins appear to have been cast, a technique 
probably made necessary by the very size of the coins. Thus, 
the first coin (wt.=16.0 g.) was found on microscopic examina- 
tion to be a cast coin, and the second (wt.—59 g.) a struck coin. 
Again. coin No. 3 was one of the very large cast coins (wt.= 
63.3 g.) of the Ptolemaic series whereas coin No. 4, issued in the 
same short period, was an unusually small coin (wt.=3.1 g.) 
apparently produced by striking. From this information and 
from the analyses, it is evident. therefore. that the early cast 
coins have a much lower tin content than the early struck coins, 
and that the cast coins are the ones which cause the apparently 
abnormal irregularities in the variations of the tin content of 
the series. However, from the analyses of coins No. 2 and No. 
4, which are probably an insufficient number of examples upon 
which to base any final conclusion. it would seem that the per- 
centages of tin in the early struck coins of this series are gene- 
rally higher than the percentages of tim in the contemporaneous 
coins of most other series. nearly all of which were also produc- 

ed by striking. The tin content of the struck coins of this Egyp- 
tian series does, however, decrease with time in much the same 
way as the tin content in series of coins from other regions, 
though in the latest of the Prolemaic coins of Egypt the propor- 


tion of tin appears to be generally less chan e the WE 
neous coins of elsewhere. Thus. for example, in the last com 
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in this table, which was found by microscopic examination to 
have been produced by striking, the proportion of tin is only 
4.49% whereas in an approximately contemporaneous Athenian 
coin the proportion is 7.56%. 


In general, the lead content of the Ptolemaic bronze coins 
seems to vary in much the same way as the lead content of the 
coins of the other series that have been considered, being very 
low in the earliest coins and then becoming very high in those 
coins produced after about the middle of the second century. 
The percentage of lead in coin No. 7 is, however, remarkable as 
being the highest ever found in any Greek bronze coin. That 
this very high proportion of lead was probably accidental is 
shown by the decidedly lower proportion in the duplicate of 
this coin (No. 6). ` - 


The occurrence of marked amounts of cobalt in three out 
of the eight coins is perhaps the most noteworthy fact about 
the impurities in these examples of the bronze coins of the 
Ptolemies. As may be seen from all the preceding analyses, 
cobalt is of very infrequent occurrence in other series of Greek 
bronze coins, being in any given series found only in an occa- 
sional isolated coin. Possibly the presence of cobalt in Ptolemaic 
coinage bronze is an indication that at least some of the copper 
used in the coins came from some local source in Egypt that was 
not at the same time a source of copper for other regions in the 
Mediterranean world. There is abundant evidence from the 
Presence of slag heaps, broken crucibles, moulds, and other re- 
mains that a number of local sources of copper existed in two 
Egyptian districts, the eastern “desert and the Sinai Peninsula’. 
Moreover, traces of cobalt have been found in Egyptian copper 
and bronze objects other than coins, and in a specimen of an- 
cient slag from "Sinai", An objection to this explanation for 
the presence of cobalt in these Egyptian coins is that the local 
sources of copper were probably worked out before the Prolemaic 
period. Nevertheless. itis not entirely unlikely that some of 
these deposits were reworked at the time of the Ptolemies Or 


1 e Ancient Egyptian Materials and Industries, London, 1948, pP- 
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that new deposits were discovered and worked. An attractive 
alternative explanation is that the copper used for these coins 
came from some particular deposits in general copper mining 
districts outside of Egypt, such as those of Cyprus, then under 
the control of the Ptolemies, and :that the copper exported to 
other countries was derived from different deposits. Whatever 
may be the true explanation. the frequent presence of noticeable 
amounts of cobalt seems to be a characteristic of Prolemaic coin- 
age bronze as distinguished from the Greek coinage bronze of 
elsewhere. The iron content of coin No: 7 is remarkable as be- 
ing. like the lead content of the same coin. the highest ever found 
in any Greek bronze coin. No special remarks need be made 


concerning the other impurities in the Egyptian coins since the 


proportions are similar in general to those in the coins of other 


regions. 


In Table 19.20 are shown complete and partial analyses of 
certain coins of Alexandria in Egypt. These are of interest as 
showing the composition of Greek coins issued at a very late 
period in this part of the Mediterranean world. In general, 
there is the same gradual decline in the tin content of these coins 
with respect to time as in equally late coins of elsewhere. The 
proportion of tin in the latest coin of this Table is a little lower 
than the proportion of this metal in nearly contemporaneous 
coins of Syria, though it is very nearly the same as that of Im- 
perial coins of Athens of approximately the same period. In 
contrast to these regularities the percentage of tin in No. 7 is 
slightly higher than the percentages in the immediately preced- 
ing earlier coins. Much more noticeable, however. are the 
marked discrepancies in the percentages of lead in some of these 
coins, even in coins of the same approximate date. Thus in coin 
No. 2 the percentage of lead is three times that in coin No. 3, 
though there seems to be no resaon for doubting that these two 
coins were issued at about the same time. Moreover, No. 5 has 

a very low lead content fora coin of such a late date and a 
much lower lead content than the other coins of th? same. period 
(Nos. 3, 4 and 6) investigated by the same analyst. More signi- 
ficant perhaps is the considerable proportion of zinc in this coin. 


That such a comparatively high proportion of zinc is a mere 
seems unlikely. It is rather more likely 
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that this element was an intentional component of the coinage 
bronze. It will be noted also that zinc was found in the three 
latest coins listed in Table 19.20. Furthermore, the lead content of 
the coins of this series tends, in general to decrease with time 
rather than increase as in the Athenian or the Syrian series of 
Greek Imperial coins, These discrepancies in the composition 
of the coins of Alexandria are analogous to those shown by the 
few analyses that have been made of equally late coins of Asia 
Minor. and for the coins of both places the discrepancies can be 
explained on the same basis, that is, the existence of a practice 
of remelting Roman coins of regular issue to furnish part of the 
metal used in minting new coins. 


Composition of Contemporaneous Roman Coins of 
Alloyed Copper 


In Table 19.21 are shown analyses of early Roman bronze 
coins. The coins listed in this table ranged from very large 
bronze pieces of the late fourth or early third century to much 
smaller bronze coins issued nearly as late as the end of the first 
half of the second century. In the three earliest examples there 
is a moderate and nearly constant proportion of tin, anda very 
high and much less constant proportion of lead. In general, the 
tin content of the later coins is slightly lower, though that of 

` No.8 is very much higher. The proportion of lead in the later 
coins is invariably lower than in the three earliest coins, and in 
most of the examples it is very much lower. Only in the last 
coin of Table 19.21 does the proportion of lead approach that in 
the earliest coins. From these analyses, therefore, the propor- 
tions of both tin and lead in the earliest Roman bronze coins 
appear to be generally higher than those in the Roman bronze 
coins of the late third or the early second century. In. general 
the proportions of tin in such coins vary in a much less irregular 


manner than the proportions of lead. 


cobalt in the three earliest 


tages of 
The reported percentage and from the method 


coins of Table 19.21 are unusually high. ; ho 
used by the analyst for the dertermination of this element, it i5 


Probably the per- 
doubtful whether these results are correct. 
centages of nickel reported by both Phillips and Bibra are also 
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incorrect for the same reason. Furthermore, it seems very un- 
likely that all the coins from Nos. 1 to 10 inclusive were free 
from determinable amounts of arsenic. A more nearly correct 
view of the nature and proportions of the impurities in the 
early Roman bronze coins is probably given by the last analysis 
in this table. 


The dupondius and the sestertius were issued in brass long 
after the time of Augustus (23 B.C.—14 A.D.) For a conside- 
rable period the alloy used for these two denominations consisted 
principally of copper and zinc with very little tin and even less 
lead. Then toward the end of the second century tin and lead 
entered into the composition of the dupondius and the sestertius 
in various proportions as principal components, this change be- 
ing accompanied by a decrease in the zinc content. These late 
coins were. therefore, composed of a quaternary ailoy of copper, 
ziic. tin, and lead, unlike that used for any preceding Roman 


coins. 


If a comparison is now made between the analyses in these 
three tables (Table 19.20 to 19.22) and those in the preceding 
tables it will be evident that in general the Roman coins are 
decidedly different from the Greek coins in chemical composi- 
tion. As compared with the group of Greek coins of the end 
of the fourth century and the beginning of the third, not only do 
these three Roman coins have a much lower average tin content 
but in only one out of the twelve Greek coins is the tin con- 
tent so low. The great difference between these Roman coins 
and any Greek coins of like period lies in the much larger pro- 
portions of lead in the Roman coins. In no approximately con- 
temporaneous Greek coins have such large proportions of lead 
ever been found. It will be noted, however that the composi- 
tion of these earliest Roman coins is similar to that of some much 
later Greek coins. As far as can be judged from the few availa- 
ble analyses of contemporaneous Greek coins it appeats likely 
that some Roman bronze coins issued shortly after the middle 
of the first century B.C. are similar in composition to Greek 
bronze coins of about the same period. Nearly all later Roman 


coins of alloyed copper are very different froma n 
> coins in composition, and. indeed, very VI 
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in this respect from Greek bronze coins of any period. More- 
over, in no coins of entirely Greek origin is zinc a principal com- 
ponent of the coinage alloy as in the Roman Imperial dupondii 
and sestertii. The alloy of those very few late Greek Imperial 
coins in which a considerable proportion of zinc has been found 
was probably produced, as suggested before, by remelting Roman 
coins. 


In general, therefore, it is evident that there are marked 
differences both in the nature and in the proportions of the main 
components of the coinage merals in contemporaneous Roman 
and Greek coins of alloyed copper. Only at certain brief pe- 
riods are the two classes of coins of like composition. [ 


Although the nature and the proportions of the main com- 
ponents of the coinage alloys of Greek and Roman coins are 
often very different, the same cannot be said of the nature and 
the proportions of the minor components in the two classes of 
coins. Asfaras can be determined from the few available 
accurate and complete analyses of Roman coins the same impuri- 
ties are present in both classes of coins of all periods, and the 
proportions are approximately the same. 


In Table 19.23 are given some more analyses of Roman 
brass coin? A moreor less regular chronological increase in 
the proportion of copper and a corresponding decrease in the 
proportion of zinc is evident throughout this series. Further- 
more, the number and tocal proportion of the various impurities 
tend to increase with time, though these changes are much less 


regular than the changes in the proportions of copper and 
zinc. 


This chronological decrease in the proportion of zinc in 
Roman coinage brass was probably caused by a practice that 
has been followed almost of necessity by mints in all countries 
at all periods. This is the use of coins badly worn by circula- 
tion as the principal source of metal for the issue of new coins. 
Often the new metal that is added corresponds only to the 
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amount of metal lost through circulation, When a nearly pure 
single metal is used for coins, this practice does not lead to much 
change in the composition of-the coinage metal on remelting, but 
when an alloy is used, a considerable change may occur because 
of the preferential loss of one component by oxidation. With 
brass, this change in composition tends to be especially large be- 
cause the zinc is not only more easily oxidized than the copper 
but is also lost by volatilization. Even if the Roman coiners 
had added a considerable proportion of new brass on remelting, 
the resulting coinage brass would generally have contained : less 
zinc than the worn coins, for they were apparently unable to 
manufacture brass that contained more than about 25 per cent 
zinc. This indicates that all their brass was made by a cementation 

process, that is by the reduction of zinc otes with carbon in the 
presence of molten copper. There is no evidence that they even 
produced metallic zinc. Therefore, they could not compensate 
for the loss of zinc on remelting worn brass coins by the addi- 

tion of brass containing a hi gh proportion of zinc or by the addi- 

tion of zinc itself. Hence we find the general downward trend 

in the proportion of zinc in the coins as they were repeatedly 

remelted and reissued. Moreover, the analyses indicate that the 

manufacture of new brass ceased entirely some time before the 

end of the issue of brass coins. The increasing proportions of 

tin and Jead in the coins of the second century, especially in 

those issued after the middle'of this century. indicate the addi- 

tion of bronze rather than brass in the remelting of worn coins. 

Sisnificant also is the more rapid decrease in the proportion of 

zinc in the coins after the, middle of this century. A likely ex- 

planation for the stoppage in the manutacture of brass and the 

consequent later stoppage in the issue of brass coins 1S the ex- 

haustion of the zinc deposits known to the Romans. 


In Table 19.24 analyses of two samples of a bronze coin of 
the ninth to tenth century A.D. from an excavation of Shamshir 
Ghar, Afghanistan are included! These results show that this 
coin was composed of a lead-tin bronze of rather high lead con- 
tent, Because oflack of analyses no comparison with respect 
to composition can be made between this coin and other coins 
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of similar provenance. However, it is interesting that bronze af 
about the same composition was used for late Greek coins struck 
in eastern provinces of the Roman Empire. In all probablity the 
silver in the alloy was introduced as an accidental impurity 
in the lead made from argentiferous galena. Though the pro- 
portion of nickel present as an accidental impurity falls within 
the normal range for an ancient bronze, the proportion of cobalt 
is unusually high and may te indicative of copper from a par- 
ticular source. There is nothing remarkable about the propor- 
tions of icon and zinc. The low summations are due to the 
presence of undetermined oxygen and other non-metallic impuri- 
ties present in the form of corrosion products within the samples 


of metal. 
Table 19.24 
ANALYSES OF BRONZE COIN 


Sample Cu Sn Pb Ag Fe Ni Co Zn Total 


A 7686 5.75 14.56 0.12 0.12 0.15 0.08 0.20 98.24 
B 77.07 578 15.14 0.16 0.06 0.11 0.03 0.14 98.49 


The Cupro-Nickel Coins of Bactria 


are known to have 


The earliest cupro-nickel objects which 
d in Bactria about 


survived to the present day are coins minte 
170 B.C’. 


The life of the kingdom of Bactria was extremely brief and 
very little accurate knowledge cf it remains today. It was 
located in the north-western section of India. roughly correspond- 
ingto Afghanistan. The Greeks under Alexander the Great 

' superimposed their civilization upon 1t In 326 B.C. The cupro- 
nickel coins of Bactria were issued during the reigns of sub- 
kings Euthydemus II. Agathocles and Pantaleon. Percy Gardner 
places the reign of Euthydemus II at about 170 B.C. and those 


RE 
1. Cheng. C.F., and Schwitter, 
(1957). 
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of Pantaleon and Agathocles about 160 B.C. 


Chemical examination of Ba-trian coins was made as early 
as 1868 by Dr. Flight. He analyzed a coin of Euthydemus II. 
which revealed the following composition : 


Cu Ni Co Fe ` Sn Š Ag T'otal 
77.585 20.038 0.544 1.048 0.038 0.000 tr. 99.343 


He also qualitatively examined two other Bactrian coins (Euthy- 
demus II and Agathocles) and found them to contain a “consi- 
derable amount” of nickel. Dr. Flight separated nickel from 
cobalt by Liebig's process, dissolving nickel in acid potassium 
cyanide solution and filtering off the cobalt. According to 
modern standards this method may give high results for nickel. 


With the aid of non-destructive analysis by X-ray fluore- 
scence, it was possible to examine a number of cupro-nickel and 
copper Bactrian coins from the American Numismatic Society 
and the American Museum of Netural History in New York 
City as well as one in the International Nickel Companys’ collec- 
tion. For comparison against the wet method of analysis. a 
“paitung white copper" wine pot lid from the American Museum 
of Natural History (Dr. Laufer's China collection) as well as a 
piece of commercial 90-10 cupro-nickel alloy were analyzed by 
both X-ray and wet methods. The resul:s are reproduced in 
Table 19.24. The values by the two methods check closely. 


The column 'others' by difference in Table 19.25 is intended 
to show non-metallics (largely oxides of copper) and metallic ele- 
ments totalling less than 19%. These are tungsten. arsenic, and 
tin, not easily detectable by X-ray fluorescence. The absence 
of platinum metals, molybdenum. manganese. bismuth, antimony 
and chromium has been definitely established. The low value 
of 2.67% in this column for specimen INB is attributed to the 
fact that this particular coin is the only one of the lot that had 
been cleaned cathodically thereby removing most of the surface 
oxide layer. It substantiates the premise that the unaccounted 
for per cents totalling 100 in ‘others are largely non-metallics. - 
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Table 19.25 
CHZMICAL COMPOSITION OF BACTRIAN COINS 


(Analyses by X-ray fluorescence unless otherwise indicated) 


Name of | Specimen Owner- Composition % 
coin Number ship? Ni Cu Fe Co Zn Others 
of coin 


Cupro- Nickel coins 
EuthydemusII 24 ANS ‘86 725 11 04 03 117 
Euthydemus II INB Inco 95793 16 06 0.1 26 


Pantaleon 4A ANS 105720 13 06 03 99 
Agathocles 5A ANS 138 €6.2 11 07 03 10.1 
Agathocles 6A ANS 135 625 18 08 03 DU 


Copper coins 
EuthydemusTI 3 A| ANS 0.2 87.5 04 n.d.(c)0.3 11.4 


EuthydemusII 4M MNH 02890 0.3 nd.(c) 0.1 10.4 
Paitung-White Copper 
Wine Pot Lid PW MNH (d) 50.0 11 02 (404) — 


(e) 
Wine Pot Lid PW MNH 4.60 49.38 1.08 0.1 (41.17) 2.33 
(wet method) (e) Sn 
90-10 Cupro-Nickel 
Flat Bar 16602 Inco 117 851 125— =~ = 
Flat Bar 16602 Inco 11.50 85.83 126= ~ — 


(Wet method) Arsenic 0.2-05.% 


Note : (a) —ANS—American Numismatic Society. 
MNH— Museum of Natural History 
Inco—International Nickel Company. à š i 

(b)—Cthers—by difference including non-metallics, largely oxides an 
under 1% metallics (e.g. W, As, Sn); absence of Pr metals, Mo, 
Mn, Bi, Sb, Cr. 

(c)—Not detected by X-ray fluorescence. 

(d)—Value omitted due to high zinc interference. 


(e) - By difference (Ni 4.6%, Sn 2.33%). 
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CHAPTER XX 


EXPERIMENTAL PROCEDURE FOR: 
ARCHAEO-CHEMICAL STUDIES 


We shall describe in this chapter, the experimental proce- 
dure which we have adopted in our laboratories for the study 
of ancient Indian coins. . 


- Before the objects were prepared for analysis any points 
cf special interest revealed by visual inspection were recorded. 
This included the identification of the object, colour and type 
of patination, degree and depth of corrosion and whether the 
latter was local or general, An adequate description of every 
object and the details regarding its provenance, as far as possible, 
dimensions and the weight have been recorded. Then the objects 
were subjected to mechanical and mild chemical cleaning, if 
necessary, to reveal as many details as possible and a photograph 
of the object was taken because the methods of study followed 
in the present work are essentially destructive in nature. In the 
caSe of coins both the obverse and the reverse sides were photo- 
graphed if both of them had some legend or symbol. 


Study of the Corrosion Products 


No attempts have been made in the present work for a 
quantitative study of the corrosion products of the objects under 
investigation. However, qualitative chemical tests were performed 


in each case where the corrosion products could be obtained for 
such tests, 


The outermost surface of the patina was removed with a 
file and discarded in order to make sure that no soil or other 
foreign matter was included in the sample of the patina. The 
patina was then filed down to within a very short distance of 
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the metallic core. The fine powder so obtained was stirred with 
a strong magnet so as to remove any particles detached from the 
file. Only copper, bronze and iron objects were in a state of 
corrosion where such study was possible. Silver coins were almost 
free from patination. So qualitative tests were performed for 
the detection of carbonate, chloride, sulphate, copper, iron, lead 
andtin by following the usual procedures. Carbonate was 
detected by the evolution of gas on treatment of the sample by 
dilure nitric acid. For chloride the sample was treated with dilute 
nitric acid and filtered and the filtrate treated with silver nitrate 
solution and the appearance of a white precipitate taken for the 
presence of chloride. The presence of sulphate was detected by 
warming the sample wi: dilute hydrochloric acid and the 
appearance of a white precipitate on treating the filtrate with a 
solution of barium chloride, Detections of the cations were made 


as follows: 


(i) A sample of about 100 mg. was placed in a 100 ml. 
beaker and treated with about 20 ml, of 1:1 nitric acid and 
warmed until no more reaction is seen to take place. If a re- 
sidue was left then it was evaporated to half of its volume, dilut- 
ed and filtered by decantation and washed a few times. The 
residue was dried in the beaker by heating on a hot plate. Se- 
parate portions of the residue were tested as follows: 


the residue was taken in a small test 
d hydrochloric acid and 
llow colour in the solu- 
This was confirmed 


Gi) A portion of 
tube, added about 1 ml. of concentrate 
boiled for a few minutes. A definite ye 
tion indicated the presence of iron oxides. 
by spot test with potassium ferrocyanide- 


(iii) Another portion was taken in a small test tube. added 
1 ml. of concentrated hydriodic acid and heated near the boiling 
point for a fev minutes. An orange-red to red colouration of 
the residue indicated th presence of stannic oxide. 


d. about 1 ml. of concentrated sul- 
contained ina beaker and 
fumes of sulphur crioxide 
of water and stirred to 


(iv) For testing the lea 
phuric acid was added to the solution 
evaporated on a hot plate until white 
appeared, cooled; added about 25 ml. 
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dissolve the salts. A white crystalline residue indicated the pre- 
sence of lead which is always present as basic lead carbonate in 
the corrosion products, This residue was filtered and washed a 
few times with small portions of 1 per cent. sulphuric acid. The 
filtrate and washings were used for the next step. The precipi- 
tate was dissolved in ammonium acetate and a solution of potas- 
sium iodide added. Appearance of à yellow precipitate confirm- 
ed the presence of lead. 


(v) The solution was diluted and a stream of hydrogen 'sul- 
phide passed. The precipitate was filtered and washed with a few 
small portions of water. The filtrate and washings were used 
for the nextstep. The precipitate was dissolved in 1:2 nitric 
acid and treated with a concentrated ammonia solution, A blue 
colour showed the presence of copper, which is present in the 
corrosion products in the form of one or more copper com- 
pounds. Further confirmation or detection of copper in smaller 
amounts was made by acidifying the ammoniacal solution with 
concentrated acetic acid and adding a 10 per cent potassium fer- 
rocyanide solution. A red colouration or precipitate showed the 
presence of copper. 


(vi) The solution was boiled for several minutes to remove 
hydrogen sulphide. To it was added about 1 ml. of concentrated 
nitric acid and evaporated to about half the volume and added 
ammonia solution. Appearance of a brown precipitate indicated 
the presence of iron, which is probably present in the corrosion 
products as a hydrated ferric oxide. 


; Presence of copper and carbonate indicated the presence of 
basic copper carbonate, If chloride is present then the presence 
of cuprous chloride or basic cupric chloride in the corrosion pro- 
ducts was indicated and their idea could be.obtained from the 
colour of the corrosion products. Similarly the presence of sul- 
phate and copper showed the presence of basic cupric sulphate. 
Details of such study of the corrosion products have been in- 
corporated in the monograph by Caley’. The common copper 


corrosion products as given there have been tabulated earlier in 
a chapter, 


— —— — 
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Preparation of Metal Samples 


Ancient metals and their alloys are generally heterogene- 
ous. This heterogeneity may be due to different reasons, such 
as the precipitation of some phase of low solubility at the time 
of manufacture, e.g., segregation of lead in leaded bronze or other 
alloys containing high proportion of this metal. metallic inclu- 
sions due to imperfect fusion, slag inclusions, surface enrichment’, 
plating of some precious metal on a core of base metal, and in- 
ternal corrosion. The heterogeneity of ancient metals has been 
extensively investigated by Prof. Caley and incorporated in his 
monograph. The segregation of lead and the plating of copper 
cores with silver have also been encountered during the course 
of the present work. Thus heterogeneity is an important factor 
for consideration before taking samples from ancient objects for 
analysis. The sample should be representative and as close to 
the original metal as possible. 


In the present work the majority of the samples were 
ns and the methods of study being essentially 
destructive in nature. every possible attempt was made to make 
the analyses as representative as possible. The outermost surface 
of the patina was removed with a file and then the sample was 
considerably rubbed on emery paper of grade 1 till a sound metal 
surface was obtained in order to make sure that no products of 
external corrosion remained in contact with the coin. Any 
oxidized metal from cracks and crevices was removed by means 
of a thin hacksaw. The sample was then thoroughly washed 
and dried. From the clean blanks so obtained first a pie-shaped 
sector of suitable size was procured for easy handling. by cutting 
with a cutter or a cold chisel for the metallographic examination. 
The remainder sample was also cut into four to eight samples of 
about 0.3 to 1.0 g. Each sample was cut to include part from 
the edge to the centre. One sample from these was reserved 
for spectrographic analysis, one tor the determination of sulphur 
and from the other samples duplicate oc triplicate sets, each 
weighing not less than 0.5 g were prepared depending on the 


weight and size of the coin. One set was used for the determi- 
nation of arsenic and antimony. Determinations of tin, silver. 
lead, copper, iron. nickel zinc etc. were made in each of the 


1. Hall ET.: Archaeometry, 4, 62-67 (1961). 


ancient col 
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other sets and the concordant results tabulated in the tables. 
This method of sampling was found more convenient in com- 
parison to obtaining samples by drilling! in case of coins, 


Chemical Analysis of the Samples 


Determinations of the elements mentioned above were 
carried-out as detailed below. Inall these determinations all 
the acids and reagents used were of A. R. B. D. H. quality. 


The sample weighing between 0.5 to 1.0 g was accurately 
weighed and kept in a 250 ml. beaker to which were added 10 
ml. of water and 15 ml, of concentrated nitric acid. The beaker 
was kept covered with a beaker cover till the vigorous reaction 
was over. The solution was then evaporated on a hot plate to a 
volume of 5 to 10 ml. The evaporation was carried out for an 
hour to ensure the complete precipitation of metastannic acid. 
The solution was again diluted to 150 ml. and heated on a water- 
bath so that all the soluble salts may go into solution. It was 
then filtered while hot through a Whatman No. 42 filter paper 
and the filtrate was collected in a 500 ml. beaker. In case the 
filtrate was not clear it was re-filtered and the residue washed 
at least 10 times with hot 1 per cent nitric acid solution. The 
filtrate and washings were reserved (i) in a 500 ml. beaker for 
the determination of silver, lead, copper etc. 


The residue obtained is composed of metastannic acid, 
traces of silver chloride, gold (if present originally in the coins), 
and some copper, iron and lead inthe adsorbed state but no speci- 
men was found to contain gold in a quantity which could be 
estimated chemically. The residue was treated as follows by a 
method suggested by Caley and Oviatt?. 


Determination of Silica 


For the determination of silica the residue obtained after 
treating the sample with nitric acid was moistened with 1 ml. of 
water and then 2 to 3 drops of concentrated sulphuric acid and 


5 ml. of hydrofluoric acid. The crucible was placed in an air- 
I Sea 


1, Organ, R.M., Studies in Consery., 7, 48-55 (1962). 


2. i : 
Caley, E.R., and Oviatt, C.D, : Analytical Chem., 27, 1602-1604 (1955). 
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bath and the hydrofluoric acid evaporated in a fume cupboard 
with a small flame until the acid was completely expelled with- 
out boiling. Then the heat was increased to volatilize the sul- 
phuric acid and finally heated over the Meker's burner for 15 
minutes and weighed to a constant weight. The loss in weight 
represented the weight of silica from which the percentage of 
silica in the sample was calculated. 


Treatment of the Residue for the Determination of Tin and 
Recovery of Other Metals 


The filter paper containing the residue was dried for an 
hour at 110°C and ignited at 500°C in a weighed platinum cru- 
cible. Two drops of concentrated nitric acid were added to the 
residue and evaporated to dryness. 10 ml. of nearly saturated 
solution of ammonium iodide were added ia the crucible and 
allowed to stand for 15-20 minutes with occasionalstirring. The 
solution was then filtered through a Whatman No. 42 filter paper 
and the residue washed with six additional small amounts of 
concentrated ammonium iodide solution and finally with suffici- 
ent water to remove all the ammonium iodide from the crucible 
and the filter paper. 


Recovery of Silver 


To the filtrate were added 10 ml. of concentrated sulphuric 
acid and evaporated until the fumes of SO, had evolved for an 
hour. Tothecold solution were added 50 ml.of water and 
warmed. In this solution silver was precipitated as silver chlo- 
ride by hydrochloric acid as mentioned later under the deter- 
mination of silver. The weight of silver chloride obtained here 
was added to the main determination of silver for the accurate 
determination of the percentage of silver in the silver alloys con- 


taining some tin. 
Determination of Tin 


r was ignited in the same crucible. 
heated to 900°C and weighed. The residue was then thoroughly 


mixed with about 15 times its weight of powdered ammonium 


e -m9 
iodide and placed in an electric muffle furnace adjusted to 475°C 
des ` ye rat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 
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for 15 minutes. The remaining residue (if any) in the crucible 
was moistened with 2 drops of concentrated nitric acid. again 
ignited at 900°C and weighed. From the loss in weight due to 
the volatilization of SnI,. the percentage of tin was calculated. 


Recovery of Other Metal Ions 


The residue left in the crucible was treated with 5 ml. of 
concentrated hydrochloric acid, heated on a water bath until 
no more dissolved and continued heating until the volume was 
reduced to about 2 ml. It was then diluted with water and 
reserved to be added to the main bulk after the determination 
of silver. 


Determination of Silver 


The filtrate (i) was diluted to about 300 ml. The solution 
was heated to about 70°C and approximately 0.2 N hydrochloric 
acid was added slowly with constant stirring until no further 
precipitation occurred. It was warmed until the precipitgte 
coagulated and settled down and was then allowed to cool. The 
supernatant liquid was tested with a few drops of acid to ensure 
complete precipitation ot silver and finally the precipitate was 
allowed to settle in dark overnight. The supernatant liquid was 
poured through a weighed sintered glass crucible and the precipi- 
tate washed by decantation with 0.1 N nitric acid. The precipi- 
tate was transferred to the crucible and washed again with 0.01 
N nitric acid until free from chloride. The filtrate and washings 
were reserved (ii) for the determination of lead, copper, iron etc. 
The precipitate was first dried at 100°C, then at 130-150°C, 
allowed to cool in a desiccator and weighed. The heating was 
repeated untila constant weight was obtained. To this weight 
of silver chloride was added the weight of silver chloride (if 
any) obtained in the determination of tin, From this total 


weight of silver chloride the Percentage of silver in the coin 
was calculated. 


Determination of Lead 


To the filtrate (ii), from the precipitation of silver, were 


added G- ccn bof voh Serti keba patre Set "na qo the” SU: 
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evaporated carefully on a low temperature hot-plate until white 
fumes were evolved and heating continued until the residual 
salts had no longer a blue colour. The solution was allowed to 
cool and the sides of the beaker were washed down with 10-20 
ml. of distilled water and again evaporated to white fumes in 
order to ensure the expulsion of all the nitric acid. The solution 
was cooled and cautiously diluted with 20 ml. of water, heated 
nearly to boiling and stirred for several minutes until all the 
soluble salts passed into the solution. 50 ml. more of water were 
added to the solution, stirred and then allowed to stand for at 
least one hour. The precipitate of lead sulphate was filtered 
through a weighed porcelain filtering-crucible. It was first wash- 
ed three times with 3 per cent sulphuric acid and again with 
rectified spirit until free from sulphate. The filtrate and tke 
washings were reserved (iii) for the subsequent determination. 
The precipitate was dried at 130°C and then heated to 350°C to 
aconstant weight. From the weight of this l.ad sulphate the_per- 
centage of lead was calculated. 

Determination of Copper 


The filtrate (iii) was evaporated to about 50 ml. and the 
free acid was almost neutralized with 1:1 ammonia solution. 
2-3 drops of concentrated hydrochloric acid, 2-3 grams of tartaric 
acid and then a slight excess (2-3 ml.) of freshly prepared satura- 
ted sulphurous acid solution was added to the solution. The cold 
liquid was diluted to about 150 ml.. heated to boiling and a freshly 
prepared 10 per cent ammonium thiocyanate solution was then 
added from a burette slowly and with constant stirring until 
present in slight excess. The white precipitate of cuprous 
thiocyanate with the mother liquor having a smell of sulphur 
dioxide was allowed to stand overnight. The precipitate was then 
filtered through a weighed sintered-glass crucible and washed 
ten to fifteen times with a cold solution prepared by adding 1 
ml. of a 10 per cent solution of ammonium thiocyanate and 5 to 
6 drops of saturated sulphurous acid solution to 100 ml. of water. 
The filtrate and washings (iv) were collected in a 500 ml. beaker. 
The precipitate was also washed five or six times with small 


£ rectified spirit and dried to a constant weight at 110°C. 


volumeso SCN, and from this the per- 


The precipitate was weighed as Cu 
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Determination of Iron 


To the filtrate (iv). from the thiocyanate precipitation and 
washings, 35 ml. of concentrated nitric acid and 15 ml. of con- 
centrated hydrochloric acid were added and the solution evapo- 
rated nearly to dryness. The cold residue was treated with 3 
ml. of concentrated hydrochloric acid, warmed to dissolve the 
residue and diluted to 50-70 ml. In case of any precipitate 
(silica) the solution was filtered off and the precipitate washed 
thoroughly with 1: 100 hydrochloric acid. The filtrate was 
boiled for 2-3 minutes. Concentrated ammonia solution was 
added to the solution until a precipitate was obtained and then 
10ml.more of ammonia solution were added. The precipitate 
was allowed to settle and then filtered through a Whatman No. 
42 filter paper. The precipitate was washed three times with 
1; 100 ammonia solution and then the precipitate was washed 
thoroughly with hot water containing a little ammonium nitrate 
and a drop or two of concentrated ammonia solution. The com- 
bined filtrate and washings (v) were reserved for the subsequent 
determination, The precipitate was dried, ignited, weighed as 
ferric oxide and the percentage of iron calculated. 


Determination of Nickel 


The filtrate (v) was concentrated to about 150 ml. and 
ammonia solution was added slowly until the solution was faintly 
ammoniacal. The ammonium chloride formed by neutralization 
in the previous determination of iron prevents the precipitation 
of zinc. To the feebly alkaline solution a 1 per cent ethanolic 
dimethylglyoxime solution was added and warmed on a hot plate. 
with stirring, The solution was tested for complete precipita- 
tion after the red precipitate had settled down. The precipitate 
was allowed to stand for one hour and then collected in a 
weighed sintered-glass crucible. The precipitate is washed with 
cold water until free from chloride. dried at 110-120°C for 45-50 
minutes and weighed as Ni(C4H;O3Ns). From this the per- 
centage of nickel in the original sample was calculated. The 


filtrate and washings (vi) were reserved for the next 
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Determination of Zinc! 


The filtrate (vi) was concentrated to about 100 ml. and 
cooled. One or two drops of methyl-red indicator were added 
and the solution neutralized by the addition of dilute ammonia 
solution. The solution after dilution to 150 ml. was heated 
nearly to boiling point and 25 ml. of 10 per cent diammonium 
hydrogen phosphate solution added slowly to it from a burette. 
A flocculent precipitate of zinc phosphate was first formed which 
was heated on a waterbath until the flocculent precipitate 
changed to crystalline zinc ammonium phosphate which settled 
readily. The solution was cooled to the room temperature. 
filtered through a weithed sintered-glass crucible. washed first 
with 1 per cent diammonium hydrogen phosphate solution, and 
then about 10 times (using a total volume of about 100 ml.) with 
cold water. Measuring the volume of wash water used, a cor- 
rection of 0.5 mg of zinc for every 100 ml. employed to cover 
the solubility loss, was applied. The precipitate was dried to 
constant weight at 100-105°C for about an hour and weighed as 
ZnNH;PO, From the weight o: ZaNH,PO, in the sample, the 
percentage of zinc was calculated. The filtrate and washings 
(vii) were reserved for the next step. 


Determination of Calcium 


The filtrate (vi) after the estimation of nickel or filtrate 
(vii) if zinc is present, was taken and two drops of methyl red 
indicator were added. The solution was heated to boiling and 
a warm solution of 2.0 g of ammonium oxalate in 50 ml. of water 
was added. To the resultant hot solution (about 80'C) filtered 
dilute ammonia solution (1: 1) was added dropwise and with 
stirring until the mixture was faintly alkaline (colour changed 
from red to yellow). The solution was allowed to stand for at 
least an hour. The contents were filtered through a Whatman 
No 42 filter paper. The precipitate was washed with a cold 
0.1-0.2 per cent ammonium oxalate solution until free from 


chloride. The moist precipitate -was transferred to a weighed 


platinum crucible, ignited gently first over a Bunsen flame and 


DOSE A A 
1. Zinc in estimab!e amounts were found only intwo coins of the Mughal 


Period. 
CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


448 COINAGE IN ANCIENT INDIA 


finally for 10-15 minutes with a Meker high-temperature burner 
until two successive weighings do not differ by more than 0 0002 
g. The covered crucible and contents were placed in a desicca- 
tor containing pure concentrated sulphuric acid and weighed as 
soon as cold. The percentage of calcium in the sample was cal- 
culated from the weight of the CaO obtained. 


Determination of Sulphur 


A sample weighing about 0.5 g was taken in a 250 ml. beaker 
and covered with a watch glass and added 20 ml. of concentrated 
nitric acid by means of a pipette introduced into the lip of the 
beaker. When the reaction had ceased the beaker was placed 
on a low temperature hot plate, and digested until all spray had 
been washed from the watch glass and the sides of the beaker. 
Heating was continued till the volume was reduced to 10 ml. 

` Then water was added to bring the volume to 50 ml. and again 
digested on the hot plate for about 1 hour. This was filtered 
through a Whatman no. 42 filter paper. the precipitate was 
washed at least ten times with hot 1 per cent nitric acid. The 
filtrate and washings were carefully collected in a 500-ml beaker. 
These were reduced to about 100 ml. by evaporation on a hot 
plate and to it dilute hydrochloric acid was added ; if a precipi- 
tate comes then the addition of hydrochloric acid was continued 
until no more precipitate formed, warmed and stirred until 
the precipitate has completely coagulated. This was cooled 
and again filtered through a Whatman No. 42 filter paper, wash- 
ed the filter paper and the precipitate with small portions of 1 
per cent nitric acid. The filtrate and washings were collected 
in a 250 ml. beaker, 10 ml. of concentrated hydrochloric acid were 
added to the solution and evaporated nearly to dryness on a hot 
plate. Again 10 ml. of concentrated hydrochloric acid were add- 
ed and again evaporated nearly to dryness. This was diluted 
with 50 ml. of water and if there was any turbidity then it was 
again filtered and the filtrate and washings collected in a 250 ml. 
beaker, The solution was neutralized cautiously by adding 
dilute ammonia solution and acidified with 5 drops of 1:4 hy- 
drochloric acid, the contents heated nearly to boiling and then 
10 ml, of a 1 per cent barium chloride solution were added drop- 
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wise in about 10 minutes whi irri i i 
the boiling point for 1 WEE E SSC um 
stirring and then 
allowed to stand for at least 4 hours. The supernatant liquid 
was tested for complete precipitation. The clear solution was 
decanted through an ashless filter paper (Whatman No. 42) 
and the precipitate washed with hot water till the filtrate gave 
no opalescence with a drop or two of silver nitrate solution. 
The precipitate was transferred to the filter-paper and dried. 
The precipitate with the filter-paper was finally transferred into 
a weighed silica crucible and the crucible ignited at red heat 
for 10-15 minutes. The crucible was cooled and two drops of 
concentrated nitric acid were added to the precipitate. Again 
the crucible was heated for 10-15 minutes, cooled and weighed. 
Re-heating was continued till the weight was constant. From 
the weight of BaSO, thus obtained, the percentage of sulphur in 
the sample was calculated. 


Determination of Arsenic and Antimony 


A sample of about 0.5 to 1.0 g was weighed accurately, 
transferred to a 250-ml beaker and to this added 10 ml of water 
and 15 ml of concentrated nitric acid. The beaker was kept 
covered with a watch glass. After the vigorous reaction was 
over the solution was concentrated to about 5 ml on a hot plate 
and cooled. To the cold solution 3-4 ml of concentrated sul- 
phuric acid were added and heated on a hot plate till all the 
nitrates decomposed and white fumes of sulphur dioxide were 

* evolved. The contents of the beaker were transferred to the 
distillation apparatus with the aid of 100 ml of concentrated hy- 
drochloric acid and were added about 1 g of ferrous sulphate 
and about 0.2 g of Dixon's flake graphite. 


The distillation flask was provided with a dropping funnel 
with an arrangement for the passing of carbon dioxide, an outlet 
connected to the condenser and a thermometer for measuring the 
temperature. The condenser was further connected to a re- 
ceiver containing about 80 ml of distilled water in which the end 
of the condenser was dipped. 


A stream of carbon dioxide was passed through the appara- 
tus. the solution heated to boiling and the boiling continued 
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until the volume of the solution was pee to 50 ml. The 
distillate was collected i in a beaker containing 80 ml of distilled 
water. The rate of flow of carbon dioxide was regulated so that 
the flask temperature remained about 106° to 107°C at this stage. 

Without interrupting the stream of carbon dioxide or the heat- 
ing. the receiver was lowered and the end of the condenser was 
rinsed with water and the distillate (i) reserved for the deter-. 
mination of arsenic. In the operation all the arsenic comes in 

the distillate as arsenious chloride, asa 


Another beaker containing 80 En of distilled water was, 
kept in the place of receiver. 7 ml of phosphoric acid (85 per, 
cent) were added co the distillation flask, the stream of carbon 
dioxide continued and the heat. increased gradually until the. 
temperature of the flask reached 155'C. Then hydrochloric acid 
was introduced through the dropping funnel at a rate of 35-40 
drops per minute, keeping the temperature of the flask at 155- 
165°C. When 75 ml of hydrochloric acid had been added, the 
heat was turned off, the beaker removed’ and the distillate (ii) 
reserved for the determination of antimony. In this operation’ 
all the antimony was collected as antimony trichloride in the: 
dlls Bey 


Determination of Arsenic: 


The distillate (i) was s diluted to ea 120 ml in a 600-ml 
beaker and a rapid stream of hydrogen sulphide was passed 
through the solution. .The precipitate was allowed to stand for 
an hour or two at this temperature and filtered through a wei-: 
ghed sintered-glass crucible. The film of arsenious sulphide 
adhering to the sides of the beaker was dissolved in a small quan- 
tity of ammonia solution and the sulphide was re-precipitated 
with acid washing liquor and then filtered. The precipitate was 
washed with cold 8 N hydrochloric acid saturated with hydrogen 
sulphide, then successively with alcohol, carbon disulphide (to: 
remove any frée sulphur present) and alcohol. The precipitate 
was dried at 105°C to constant weight and weighed as AssSs. 


From the weight of Asa Ss present the percentess of arsenic was 
calculated i in the sample... ; 
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Determination of Antimony 


The distillate (ii) was diluted to about 300: ml by adding 
freshly boiled distilled water. The solution was boiled and a 
rapid stream of hydrogen sulphide was passed until no more 
precipitation occurred. This was allowed to stand for about an 
hour and filtered through a weighed filtering. crucible. The 
precipitate was washed with alcohol. carbon disulphide and 
again with alcohol. It was weighed after drying at 105°C and 
the percentage of antimony was calculated from the percentage 
of antimonious sulphide. 


Analysis of Iron Objects 


In the iron samples determinations for silicon, total iron, 
nickel, phosphorus, suiphur and carbon were made, For the 
determination of silicon, total iron and nickel, about 0.5 g of the 
sample was.heated first with 25 ml of 1:1 hydrochloric acid 
and then 5 ml of concentrated nitric acid was added and con- 
tinued heating till no more sample seemed to dissolve. Nitric acid 
was then replaced with concentrated hydrochloric acid and eva- 
porated to dryness. It was then extracted with 1: 1 hydrochlo- 
ric acid and filtered. The residue was thoroughly washed with 
acid and hot water. In the residue determination of silica was 
made by volatilization with hydrofluoric acid as described ear- 
lier. In the filtrate iron and nickel were also estimated as de- 


tailed before. 


For the estimation of sulphur about 1.0 g of the sample was 
given a similar treatment as described above and the dried re- 
sidue was treated with concentrated hydrochloric acid and zinc 


When the reaction had ceasel it was 


to reduce ferric iron, 
filtered and sulphur estimated in the filtrate as BaSO, Phos- 


phorus has been estimated as ammonium phosphomolybdate as 
detailed by Vogel’. Carbon has also been estimated by using 
about 1.0 g sample. The sample was heated in a silica tube at 
1000°C in an atmosphere of oxygen and the resulting gases 


were passed over hot platinized asbestos and then through "chro- 


SS 
1. Vogel, ALA Quantitative Inorganic Analysis, 1962, p. 640. 
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mic acid mixture", “and the COs, after drying, was passed 
through weighed soda-lime tubes. 


. Semi-quantitative Spectrographic Analysis 


In the present work results were obtained on a semi-quanti- 
tative scale instead of merely qualitative data for all the samples 
except those of iron. The procedure was followed so as to make 
the analyses as representative of the total sample as possible by 
making a sample of comparatively larger weight to go into solu- 
tion and stress was laid on the determination of the elements 
present in trace. amounts and those for which there was no pro- 
vision in the general chemical procedure followed. Details of 
the method followed for the semi-quantitative spectrographic 
analysis are as described below. 


(i) Preparation. of the Sample Solution.—The copper and 
silver samples were dissolved in nitric acid and the copper sam- 
ples containing more tin and those of bronze were dissolved in 
aqua regia as suggested by Doorselaer. A sample weighing 0.3- 
0.6 g was accurately weighed and dissolved in the acid as men- 
tioned and transferred to a graduated centrifuge tube, it was 
filtered if there was a precipitate. The solution was concentra- 
ted by slow evaporation under infra-red lamp to 5-10 ml. till there 
Was no crystallization of the salts. On cooling. the final volume 
after concentration was measured. 


(ii) Preparation of the Standard Samples.—Six Spex Mix 
Standards were prepared by mixing the Spex Mix powder with 
pure conducting graphite powder. The Spex Mix powder con- 
sists of compounds (mostly oxides) of 43 common elements 
weighed out so that each element is present at exactly the same 
concentration. That is, enough silver oxide is weighed out to 
yield 1.0 g of silver. enough antimony oxide weighed out to yield 
1.0 g. antimony ; enough CaCO; to yield 1.0 g of Ca etc. Separa- 
tely, each compound is first ground down to. 200 mesh and, after 
being weighed, the compounds are ball-milled. tor many hours 
to assure uniformity. The total weight of the 43 compounds 
divided by 43 gives a figure of 134% concentration for every 
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element present. The actual elements present in Spx Mix 
are— : 


Ag Be Co Fe Mg Ni Si Th W 
Al Bi Cr G Mn P Sn Ti Zn 
As Ca Cs Hg Mo Pb S TI 
B Cd Cu K Na Rb Ta U 
Ba Ce F Li Nb Sb Te V 


The graphite standards or in short the G standards are 
made by diluting Spex Mix with high purity conducting graphite. 
powder. The actual graphite chosen was from United Carbon 
Products Co., UCP-2.-100 mesh. Standard G-1 contains 1000 
ppm or 01% of each of the 43 elements and is made by mixing 
0.124 weight units of Spex Mix with 1.0 weight units of graphite. 
The other five standards were prepared of the concentrations 
of 200, 100, 50, 20 and 10 ppm, i-e.. 0.02. 0.01, 0.005. 0.002 and 
0.001% by appropriately diluting the G-1 standard with graphite 
powder. Every time during mixing the two constituents were 
put in a clean agate mortar and mixed for about two hours to 
ensure homogeneous mixing. 


(sii) Preparation and Loading of the Electrodes.—Special 
grade graphite rods of 6.0 mm diameter from Ultra Carbon Cor- 
poration were taken and a cylindrical cavity of about 2.0 mm 
was formed on the lathe at one end and a piece of 3.0 cm was cut 
which formed the electrode. For counter electrode a thin rod of 
about 4.0 cm made pointed at one end. was used. Drilling and 
paring were done wich a minimum of pressure to prevent con- 
tamination by abrasion of the tools. The handling of the 
electrodes was always done with cellophane papers- The elec- 
trodes were arranged in a stand and 15 mg of the graphite 


standard and also of pure graphite was weighed on a cellophane 


paper and quantitatively transferred into the cavity of the 


electrode. A set of two electrodes was prepared for each G 
standard and sample. 100 solution of the sample was loaded in 
two instalments with a 50 pipette into the cavity of the electrode 


1. Hurst, V.J. and Larson, L.H. Jr., American Antiquity, 24. 177-131 (1958). 
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Containing 15 mg of graphite powder. Two blank electrodes were 
alen prepared, one containing 15 mg of pure graphite and the 
other 15 mg graphite plus 100 A of the acid used to dissolve the 
sample. s a š - - 


Three solutions containing 50, 70 and 90% of copper by 
weight were prepared by. dissolving spec pure.copper oxide in 
nitric acid. As inthe samples under investigation copper was 
present as matrix and its amount in the samples was in the range 
of these three, so 100 A solution out of these was put in the cavity 
of the electrodes containing the G standards. This was to com- 
pensate for de matrix effect. The loaded electrodes were 
placed under an infra-red lamp at a suitable distance so that a 
slow evaporation may take place and then they were placed 
nearer the lamp and baked for 1 hour. Ñ 


(iv) Recording of the Spectra.—The spectra were taken on 
a Hilger large quartz spectrograph with Littrow mounting. The 
source of excitation was a D.C. arc with a current of 220 volts 
and 10 amps for the samples and standards and 5 amps, for 
taking a reference iron spectrum. The spectra were recorded in 
two regions, one set consisting . of the blanks, six G standards, 
samples and a reference iron spectrum in Hartmann was photo-, 
graphed at 2200 A to 2850 A and the si milar other set at 2460 to 
3500 A. Slit width was kept at 15 microns and an exposure of 
45 seconds (15 seconds for iron spectrum) was given which was 
found sufficient to consume the entire charge, the distance 
between the electrodes was maintained at 4.0 mm. The sample 
electroded on a Kodak Bio plate of 10.2X25.4 cm which was 
developed for 4 minutes at a temperature of 20°C. 


: (v) Detection and Calculation of the Percentage of the. 
Element.—The following elements were sought and identified by 
the characteristic spectral lines noted against each element as 
used by Patay and Zimmer also’. In the tables the elements 
detected out of these have been included.? 


1. , Patay, P., Zimmer, K., Szabo Z., Sinay, G., Acta Archaeol, 15, 37-64 (1963Y 
2, The junior author wishes to express his thanks to Dr. N.A. Narasimham, 
Head of the Spectroscopy Division, Atomic Energy Establishment, Trombay, 
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Table 20.1 
Element Wavelength Element Wavelength 
in A’ in A" 
Ag 3280.7 3382.9 Ni 34148 30508 
As 2860.5 2780.2 Pb 2833.1 2802.0 
Au 26759 24280 Sb 2598.1 2528.5 
: Bi - 906777 2898.0 Sn 31750 3034.1 
Cd 3261.1 = Te 23858 2383.3 
Co ` 3405.1 = Ti 3349.4 3361.2 
Cr 2834.6 = V 31834 3185.4 
Fe 2599.4 3020.6 Zn 33450 3302.6 
Ce 2651.2 3039.0 Ca 31793 31538 
Mn 2576.1 25937 Si 2435.1 2443.4 


Mo 2816.1 3170.3 


The intensities of. the lines of the element detected are 
visually compared at the comparator with the corresponding 
lines of che element in the G standards. The graphite standard 
was found with which the intensities of thelines of the element 
in the sample were approximately equal. The equalization of 
the intensities indicated che presence of almost equal amounts of 
the element in 15 mgof the G standard and 100 A solution of the 
sample. From this the amount present in the total volume of 
the solution was calculated and from that the percentage of the 
element in the sample. The percentage results for the elements 
thus obtained have been tabulated inthe tables of these analyses. ' 
The-+sign in the tables indicates the presence of the element but 
the intensity of the lines is much less than the lowest standard 


and n.d. stands for "not detected". 


Metallographic Examination 


All the samples subjected to chemical and spectsographic 


analyses were systematically examined under the metallurgical 
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microscope for the structure of the alloy. The samples were 
polished, etched and photographed at suitable magnifications. 


Preparation of a Smooth Surface and Polishing.—The 
surface of the sample was first made even by holding the sample 
over an electrically driven horizontal disc mounted with an 
emery cloth of grade 1. The sample was kept cool by frequent 
immersion in water. Ín the case of iron samples the preliminary 
treatment was done on a rotating carborundum disc. The 
specimen was held between the fingers and rubbed backwards 
and forwards on the emery paper strips of 1/0, 2/0, 3/0 and 4/0 
grades stretched over a thick glass plate. Only the strip of the 
grade in use was kept stretched over the plate so as to avoid the 
detached particles going to the strip of finer grade. The rubbing 
is continued until, on examination with a hand lens, no scratches 
are seen except the parallel series due to the paper. The process 
is continued with the finer papers. On passing from one paper 
to another, the surface of the specimen is cleaned over selvyt 
cloth and turned through a right angle, so that the new scratches 
cross the old at right angles. In this way it is easy to see when 
the coarser scratches have been effaced. On leaving the last 


emery paper only very fine parallel ‘scratches are seen under a 
hand lens. i - 


The final polishing was done with brasso over a selvyt cloth 
stretched on the glass plate, or by lavigated rouge on rotating 
disc. In most of the cases hand polishing with brasso gave 
better results. The iron samples were finally polished on polish- ` 
ing wheel mounted with blazer using alumina powder suspended 
in water. The surface of the sample, after polishing with brasso, 
was gently rubbed with a cotton swab soaked in a solution of 
sodium carbonate and then thoroughly washed with water and 
then alcohol and dried with hot air blower. The samples polished 
otherwise were washed with water, alcohol and dried. 


Etching of the Polished Surface.—Two etchants were 
mostly employed throughout the present work. 


— Acid ferric chloride solution pre : di i 
) pared by: dissolving 19g 
of solid ferric chloride or 25 ml. of the syrupy liquid, 30 ml. 
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concentrated hydrochloric acid and 120 ml water. 


(ii) 4% Nital prepared by mixing 4 ml of nitric acid and 
96 ml ethyl alcohol. 


The acid ferric chloride solution was used in the case oí 
copper, bronze and copper-silver alloys and nital for iron 
samples, Sometimes it was required to further dilute the solution 
of acid ferric chloride. The dilution and the time was deter- 
mined by trial for each sample. The acid ferric chloride solution 
was applied to the polished surface with a cotton swab. washed 
with water and alcohol and dried. In case of etching with nital 
the polished surface was kept immersed in the solution for 
15 secs. to 1 min , washed with water; alcohol and dried. 


(iii) Taking of the Photomicrogruphs.—The structure of the 
polished and etched surface is examined under the metallurgical 
microscope at different magnifications and then photographed at 
a suitable spot and magnification at the Vickers Projections 
Microscope using A.C. Pointolite lamp as the source of light. 
The representative photographs out of these have been reproduced 


in the plates! 


1. The junior author wishes to express his sincere thanks to Dr. T.R. Anaths 
raman, Head of tke Department of Metallurgy, Banaras Hindu University 
and Mr. R.P. Wahi, Incharge Metallography Section for their kind permis- 


sion to work in their laboratories. 
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E ANCIENT INDIAN COPPER COINS 
| AND THEIR ANALYSIS 


Metals 
1 
Itis not certain exactly when and where copper tools 


were first made but the date of its first appearance cannot be 
much later than ca. 5000 B.C. From our present knowledge, the 
earliest copper tools would appear to be those from the layers 
of the mound of Sialk in Iran. By the time another thousand 
years had passed, si.nple copper tools and ornaments had made 
their appearance in Egypt, North-West 3yria and other Iranian 
sites. The mineral sources ot early copper are largely unknown, 
although it is certain that the mines of Cyprus were worked for 
native mecal ar a relatively early date, 


Since the year 1922-23 various attempts have been made by 
the Archaeological Survey of India to carry on the scientific 
investigation on the ancient metal objects. The first scientific 
investigation was made on the findings at Indus Valley sites. 
which date back to 4000-3000 B.C. It was concluded that the 
metal workers of the two capital cities Mohenjo-daro and Harap- 
pa were very skilful and had a plentiful supply of copper. silver 
and gold. Uses of lead and tin were not uncommon. though the 
latter metal occurred always alloyed with copper in the form of 
bronze, Analyses of ancient Indian bronzes were reported by 
C.H. Desch to the Sumerian Copper Committee and many in- 
corporated in Sir John H. Marshall's complete report! of the 
archaeological investigation. Similarly, che analyses of the 
copper and bronze objects found in Harappa excavations have 
been incorporated in M.S. Vats complete report*, In these 


A: ee JH. Mohenjo-daro and Indus Civilization, London, 2, 574-578 


ZS caus, M.S., Excavations at Harappa, Delhi, 1, 378-382 (1940). 
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analyses minute quantities of tin, antimony, arsenic, lead, nickel, 

iron, zinc and sometimes sulphur have been reported. Evidence, 
of casting and fo:gin; of these objects have been reported. From 
an examination of analytical results of specimens of various 


articles found at the Indus Valley sites, it may be concluded 


that the p2ople at that time were acquainted with four distinct 
varieties of copper and its alloys, viz., (a) crude copper, (b) refin- 
ed copper, (c) copper-tin alloy or bronze, (d) copper-arsenic and 
copper-arsenic-lead alloys. 


Sources of Principal Metals 


Regarding the sources of tin it is reported! that there were 
ancient mines in Khorasan and Kharadagh district in Northern 
Iran and that it is very probable that India drew her mainsupply 
of tin from those regions. It has also been suggested that the ear- 
liest supplies of tin may have been derived from the alluvial depo- 
sits of cassiterite which are used up without leaving any trace or 
evidence of the operations behind. It is quite possible that 
such alluvial deposits may have existed once in India where only 
traces of the ore occur now and which were consumed by the 
ancients, In particular, the tin mines of Hazaribagh where tin- 
ore cassiterite has been found in four localities? though poor at 
present, may have been quite rich and formed an important 
source of the metal in th2 earlier times. 


Marshall has mentioned more important copper mines in 
India and the neighbouring countries. Ores from some of these 
sources have been examined and it has been found that the samples 
from Khetri. Alwar. Singhbhum and Afghanistan contain both 
nickel and arsenic while those from Bilaspur and Nellore are 
entirely free from nickel (Vats). 


These specimens may be regarded as representing the 
various groups of copper mines distributed over Rajasthan, 


Bihar, Madhya Pradesh, South India and Afghanistan. Copper 


ores associated with lead occur in Rajasthan and Hazaribagh 
district, as also in Afghanistan and in Baluchistan.? 


1. Marshall, J.H., loc cit, 
2. Richard, T.A., Man and Metals, New York, 1, 344 (1932). 
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The extensive remains of the ancient workings and heaps of 
slagin some of these mines indicate the extensive and flourishing 
copper industry in India} It can, therefore, be concluded that 
the ancient copper at this site came from the Indian ores in 
Rajasthan and Bihar, though Afghanistan and Persian sources 
are not absolutely ruled out. 


Lead was also known and worked as is clearly indicated by 
the high proportion of lead found in the objects from Harappa, 
Mohenjo-daro, Taxila* and Kausambi?. 


In copper objects from Mohenjo-daro the presence of nickel 
1s very marked, the alloy in one case running to as much as 9.38 
per cent. With this exception, however, the average amount of 
nickel seems to he about the same as in Sumerian copper, and it 
may be that both countries obtained the metal from the same 
source. Copper objects from Baluchistan, on the other hand, 
whether of the pre-historic or historic period, show very faint 
traces of nickel. 


Smith! is of the opinion that it is due to the scarcity of 
tin and certainly not due to any lack of skill in the working of 
this metal that bronze objects are rarer than copper ones at 
Mohenjo-daro and Harappa. The discoveries have proved that 
bronze was manufactured in India during the pre-historic age. 
At Mohenjo-daro bronze objects have been found in the earliest 
stratum yet reached, and on the basis of the chronology adopted 


in this work, it appears that bronze was known inthe Indus 
valley even earlier than 3000 B.C. 


1. Brown,, J.C., India's Mineral Wealth, Oxford, 103 (1936). 
Latouche, T.H.D., A Bibliography of Indian G 2 
TCE, ndian Geology and Geography 2, 
2. Archaeological Survey of India, Annual Re 
a p., 125 (1921-22) ; 158 (1922-23); 
228 (1926-27) ; 177 (1927-28); 29 (1929-30) ; 293-99 (1030-34) ; 34-35); 
132 (1985-36). ); (1030-34) ; 87 (19 ); 


3. Prakash, S. and Rawat, N S.: Vijnana Parigad Anusandhana Patrika 
(India), 3, 173-179 (1960). 


4. Smith, Na TheCopper Age and Pre-historic Bronze Implements of 
India. Antiquary, 229 (1905). 
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Analyses of two fragments of silver have shown 3.68 and 
2.28 per cent copper and 0.42 and 1.04 per cent lead. Sana Ullah 
is of the opinion that silver was extracted from galena which was 
associated with copper ore. 


Coinage 


On the basis of the Vedic references the coinage in India can 
easily be placed earlier than a millenium B.C. Some ancient 
mints in India have been shown in Plate I. Some years back a 
huge dump of coin moulds has been discovered at Rohtak (Plate 
D. This shows that coins were cast in ancient India. Dr. Bir- 
bal Sahni’, the discoverer of the moulds. does not mention any- 
thing about the metal cast in those moulds. The moulds were 
made of a series of discs made like a pile of coins. The whole 
pile was plastered with clay, only a funnel-like crator was left 
at the top for receiving the molten metal. The crator led ver- 
tically down into the central channel like a shaft of mine. From 
this channel horizontal channels led at different levels and these 
opened into coin sockets. 


A. Uninscribed Cast Copper Coins 


Among the commonest coins of ancient India are the unins- 
cribed cast copper pieces! They are square. round and rectan- 
£ular in shape having the symbols in relief. Symbols like tree 
in railing. hollow cross, crescented hill, and elephant are very 
common. They are usually found on the sites which yield 
punch-marked silver coins and are probably of the same period. 
Allan has noticed as many as 19 varieties out of which the 
variety with elephant on the obverse is the most important. 
According to Allan the area of the circulation of these coins 
was not very large and was confined to Rajasthan, the Madhya 
Pradesh and the Uttar Pradesh, But this view should be 
modified because the coins of this category have been found in 
Bihar and Bengalalso. Among the find spots of these coins 


1. Dikshit, S.K., An Introduction to Archaeology, 237 (1955). E 
2. Sahni, B, Technique of Casting Coins in Ancient India (Numismanc 


Society of India) (1945). ` 
3. Allan, J., Catalogue of Coins in Ancient India, (1936). 
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mention may be made of Bhitari, Kanauj, Banaras, Kausambi and 
Pataliputra. 


The present set of ten coins of this category are the square 
uninscribed cast coins. which have, on the obverse, elephant to 
left before standard, sometimes Svastika-topped. and on the re- 
verse, tree in railing, hollow cross: arched-hill and taurine. 
These coins have been found during Kausambi excavations from 
structural period IL5 to structural: period 111.16, though a few 
pieces have been discovered from subsequent deposits and later 
pits as well? The dates assigned to these periods are c. 885- 
815 B.C. and c. 110-40 B.C. Thus itis clear that these coins 
represent a very early currency of ancient India. Previously 
scholars were of the opinion that the punch-marked silver coins 
were the earliest coins of this country. But the discoveries made 
at Kausambi are significant pointers to the claim of these unins- 


cribed cast copper coins for being the earliest coins of ancient 
India. 


Table 21,1 gives the description, shape, size and weight, etc. 
of the ten pieces of coins of this categor y which have been sub- 
jected to chemical, spectrographic and metallographic study. 
Results of chemical and spectrographic analyses are tabulated in 
Tables 21.2 and 21.3 respectively and thereafter the microstruc- 
tures observed in these coins have been described. All these 
coins were moderately corroded and had a hard layer of iron 
oxides on the surface. This layer of iron oxides has probably 
helped in retaining the symbols in a satisfactory state. Coin no. 
O was in a poor state of preservation. 
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From the results of Tables 21.2 and 21.3, the following 
points are noteworthy ; 


(i) The percentage of copper in these coins lies between 
85.70 and 95.24, Only the first coin which has shown the highest 
percentage of copper was in a good state of preservation while the 
rest coins have shown considerable amount of external and inter- 
nal corrosion, 


(ii) The unusually high percentage of iron in all the coins 
except No. 9 is remarkable. The percentages are well within 
the range of intentional addition of the element. Butitis diffi- 
cult to conceive that ironcould bean alloying element in the 
period in which there are no conclusive evidences for the metal- 
lurgy of iron. Itis more probable that the source of copper for 
these early coins had this impurity in large excess and it could 
not be removed as slag in the course of improper smelting of the 
copper ore which was sulphide (copper pyrites) asis shown by 
the amount of sulphur present. 


(iii) That the smelting of the ore was of very primitive 
type. is further indicated by the presence of other impurities like 
lead, tin and nickel in much more considerable amounts than are 
found in other copper coins and objects studied. 


(iv) It is interesting to note that coin no. 2 was of an alloy 


of copper and lead while coin no.9 can be .atagorized as a 
bronze coin, It is probable that at different times of the minting 
of these coins different alloying metals were used with copper. 


(v) Silver in very small amounts has invariably been detec- 
ted in all these coins and same is the case with arsenic and 


cobalt. 


(vi) Antimony and gold are rarer impurities in these coins 
and bismuth is in very small amounts- 


(vii) Presence of manganese, which has not so often been 


detected in the other copper coins studied. indicates its associa- 


tion with iron ores, 
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(viii) The coins have shown corrosion due to the presence 
of other metals like Fe, Pb or Sn. The amount of oxygen indi- 
cates that it is the bronze which has undergone maximum corro- 
sion and then come those containing iron. This corrosion is 
probably due to local galvanic cell action." 


Study of the Microstructures 


Coin No. 1 


Microstructure—Plate III Fig. 1 
Magnifcation —100 x. 


The structure is that of a crystalline solid built up of poly- 
gonal grains of solid solution which consists of copper holding a 
second metal. mostly iron in this case, in a state of solid solution 
in quantities insufficient to saturate it. The grains are exhibit- 
ing a “cored” structure. The “cored” structures in such alloys 
result due to rapid cooling ‘or the attainment of equilibrium. 
At a few places crystals of stannic oxide are seen mechanically 
enclosed in the alloy. Thus the structure supports a cast struc- 
ture formed by casting the molten metal in a mould of sand or 
in which there is some cooling device which caused a rapid cool- 


ing of the alloy. 


Coin No. 2 


Microstructure— Plate III Fig. 2 


Magnification —100 x 


It is a two phase alloy of copper and lead. The lead had 
separated in the form of dendrites. This is a cast structure. 


Rest of the coins, except coin no. 9, have shown structures 
which are essentially similar to that of coin no. 1. A few more 
ave been put for illustration. Photomicrograph of 


structures h 3 : 
ken due to excessive corrosion. 


coin no. 9 could not be ta 


__ — ——— 
1. Braidwood, R.J., Burke, J.E, and Nachtrieb, N.H. : J. Chem, Edw, 26, 


87-96 (1951). 
2. Desh, C.H. : Metallography, p. 387 (1918). 
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Coin no. Microstructure Magnification Remarks 
3 Plate III Fig. 3 400 x Shows intergranular 
corrosion and inclusions 
4 Plate III Fig. 4 100 x Crystals showing 


“cored' structures are 
of various shapes. In- 
tergranular corrosion 
and white inclusions. 


Plate III Fig. 5 400 x -do- 
Plate III Fig. 6 100 x Same as coin no. 1 


The microstructres are characteristic of copper-iron alloys 
and the molten alloy has been cast in moulds which facilitated a 
rapid cooling. 


B. An Uninscribed Copper Coin of 300-200 B.C. 


Brown! has mentioned that on the break up of the Maurya 
Empire, at the close of the third century, a number of small in- 
dependent kingdoms sprang into existence, and these proceeded 
to issue coins, some bearing evident traces of foreign influence, 
but on the whole following Indian models. From the appearance 
of the coins it was concluded that the earliest of these copper 
coins were cast. The casting of coins by pouring molten metal 
into a cavity formed by joining two moulds together must have 
been a very ancient practice in this country. 


The present coin under investigation (Plate II Fig.2) has 
an elephant and rider to the left on the obverse and a hill with 
crescent on the reverse, Same type of coin has been described 
by Allan? and illustrated by Brown. According to Allan speci- 
mens of this variety are occasionally found in pairs just as they 
were originally cast together. ¡The Uttar Pradesh, Rajputana and 
the Madhya Pradesh seem to be the limits within which 
they are found. They are of the same period as the punch- 


marked silver coins, i.e. third to second century B.C. These 


coins are for the most part anonymous. However, the procured 


e Dën, Cab ive Coinsafidadie i i 
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coin wasa single, circular piece with diameter 13.0 mm and 
weight 2.69 g. The coin was moderately corroded externally 
and internally. Besides a patina containing mostly oxides of 
copper there was corrosion pits seen on the surface and also in- 
ternally as shown by the microscopic examination. These corro- 
sion pits at places contained green corrosion products. As the 
test for chloride was not positive so these are the basic carbo- 
mates of copper. The results of chemical and spectrographis 
analyses are as in Table 21 4. 


Table 21,4 


Results of Chemical Analysis Results of Spectrographic Analysis 


Cu — 96.14 Fe = ~0.011 
S — 0.23 Mn = + 
Sn — 0.94 Pb — >0,022 
Fe = tr. Sn — 201 
Pb — tr. Ni — >0.11 
Ni = 0.59 Al = + 
Ca — 0.19 Ag + 
As = 0.30 As = >0.11 

er Co yt «0.011 

Total 98.39 


O (By Difference) 1.61 Ca — «9.11 


100.00 Si — «0.11 

The nature of the impurities are similar to as in other coins 

but here the percentage of these impurities is greater. The pre- 

sence of cobalt is remarkable The source of the metal was an 
cem sulphide ore of copper rich in nickel. 


Metallographic study 


Microsgrpeture — Plate IV Fig. 3 
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Magnification — 80 x 


The photomicrograph shows a typical dendritic structure in 
which the dendrites have grown considerably. Big black corro- 
sion pits can also be seen. The coring in the dendrites is pro- 
bably due to the presence of tin in the alloy. This conclusively 
proves that the coin was cast in a mould where slow cooling 
could take place. 


C. Punch-Marked Copper Coins 


Punch-marked copper coins are much rarer than the silver 
punch-marked coins. They are probably of the same period as 
the punch-marked silver coins. Two such coins from Ahichatra 
which are illustrated in Figs. 3a and 3b Plate II and described in 
Table 21.5 were subjected to chemical and metallurgical study. 
The results of chemical and spectrographic analyses are given in 
Tables 21.6 and 21.7. 


The photomicrographs at magnification 100 x are illustrat- 
ed in Figs. 1 and 2 Plate IV. They show pronounced and undis- 
turbed dendrites which support cast structures. 


The results of chemical and spectrographic analyses of 
these coins are interesting. Coin no. 1 has shown a high per- 
centage of lead whereas coin no. 2 has 5, 10 per cent iron. Lead 
is more distributed as segregates in the matrix of the microstruc- 
ture. Tinisalso present in considerable amount in coin no. 1. 
The amounts of other impurities are also quite high. Presence of 
zinc is noteworthy and may suggest some different source of the 
metal However, the metal employed for these coins is very 
crude, Many more coins of this type are to be subjected to 
careful study before any conclusions could be drawn as regards 


to lead, iron or such other metals, deliberately or otherwise used 
for composing these alloys. 


D. Mitra Coins from Kausambi 


Mitra coins have been found during excavations at Kau- 
sambi from the structural period III 15 and 16 which have been 
dated from c. 185 B.C. to 45 B.C. According to Allan! the 
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dates are 100 B.C. to 100 A.D. The different varieties have been 
described by Prof. Sharma in his book on the excavations at 
Kausambi?, Two coins of this variety subjected to chemical and 
metallurgical study are detailed below : 


No. 1. Moderately Porraded ‘externally and internally, 
diameter 17 mm. weight 5.61 £. 
Obverse ; Blurred legend 
Reverse : Bull to right before a trident. 
No. 2. Moderately corroded externally and internally. 
diameter 14.0 mm, weight 4,32 g. 
Obverse : Blurred legend 


Reverse : Bull to left and a symbol. 


The results of chemical and spectrographic analyses are 
given below under Tables 21.8 and 21.9. 


ee 


Table 21.8 Table 2.19 
Percentage : Percentage 

of of 
Elements No.1 No.2: Elements No.1 No.2 
Cu I 96.04 94.76. - Fe | >048 051 
Sn . 0.09 Ge Mn : «0,0048 70.0051 
Pb tr. tr: 05 Pb : «0.0048 ~0.0051 
SE 0.29 051 : Sn : ~0.096 «0.0102 
Fe : 9.56 205 : Ni 70.0048 20.51 
Ni ` tr. 1.97 Ag 20.0048 >0.0051 
Ca tr. . 021 . As ~0.048 ~0.051 


i : Co ~0.024 ~0.102 
Total 99.98 99.50 SEET 
Ca ~0.024 >0.102 
Si + ++ 


eee 7 777 7 7 77277 7 777 7 7 77777 7 77 
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: As is seen from the results the coins have a large amount 
of iron. The percentage of ircn is somewhat similar to that 
found in uninscribed cast copper coins of Kausambi. In coin 
no. 2 the high amount of nickel is also a similarity with those 
coins but these differ in having a very low percentage of lead 
and tin. Again the extent of the presence of silver, cobalt and 
arsenic suggests a similarity but the absence of bismuth and alu- 
minium is noteworthy- 


Metallographic Examination 


Coin No. 1 
Microstructure — Plate IV Fig. 6 
Magnification — 100 x 


It shows a crystalline solid built up of polygonal grains of 
solid solution which consists of copper holding the other metals in 
a state of solid solution in quantities insufficient to saturate it 
Thus the structure is similar to that of the uniascri bed cast cop- 
per coins except that here coring is not exhibited. This homo- 
geneous structure built up of polygonal grains is the result of 
slower cooling from a good high temperature. Thus the struc- 


ture is a cast one. 


Coin No. 2 
Microstructure — Plate VI Fig. 1 
Magnification — 100 x 


The structure is essentially similar to that of coin no. 1 
except that here the grain size is bigger and some of the grains 
are seen corroded. Gray sulphide inclusions and black slag 
inclusions were found in good number. This coin has also shown 
that more heterogenous the metal more susceptible it is to corro- 
sion. The amount of slag inclusion is responsible for the high 
ge of calcium found in this coin. 


E. Copper Coins of Kasanas 


sinas were one of the five tri- 
The Yueh-chi drove the 


percenta 


According to Brownt, the Ku 
bes which constituted the Yueh-chi- 
i. Brown, CJ. : The Coins of India, 1922. 
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Sakas out of Bactria about the year 126 B.C. This tribe, the 

. Kusanas, became supreme at some date after A.D. 25 with Kujula 
Kadphises asthe head of the tribe. Vima Kadphises was the 
second Kusapa King between the year A.D. 45 and A.D. 78 
The names of the remaining powerful Kusana princes are Kani- 
ska Huviska and Vasudeva, Kaniska, whose reign started 
in A.D. 78, was the real founder of the great Kusana empire 
which stretched from Kabul to the banks of the Ganga. After 
the death of Vasudeva, in A.D. 220, the Kusana power declined, 
though the descendants of Kaniska held the Kabul valley till 
AD. 425. The coins of Kusanas mostly have a standing royal 
figure on the obverse and some deity of the reverse. 


Twenty copper coins obtained from different sources were 
subjected to chemical and spectrographic analysis and their 
polished surfaces were also examined under metallurgical micro- 
scope for the study of their microstructures. Table 21.9 gives 
the description, shape and size, etc.. of the coins studied, Results 
of chemical and spectrographic analyses have been tabulated in 
Tables 21.10 and 21.11 respectively. 


The coins showed a few patches of black cupric oxide and 
also red cuprous oxide. The corrosion at these spots did not 
proceed much deeper and quite intact. meta! could be sampled 
from these coins, Asthe coins were quite big in size so it was 
possible to take more than one sample for analyses. In these 
coins the analyses were found not to differ appreciably. 


(i) These coins on chemical analysis have shown that they 
are all made of a comparatively pure copper. In most of the 
coins the percentage of copper is about 98.5 per cent but in some 
cases it is as high as 99.40 per cent. The source of the metal was 
a sulphide ore as is indicated by the considerable amount of sul- 
phur and also by the large number of sulphide inclusions seen 
during the microscopic examination of the polished surfaces. 
Thus in these coins sulphur is the main impurity. 


(ii) Iron is the next impurity which has been detected and 
estimated chemically in most of the coins. Only two coins, no. 3 


and no. 6, have shown considerable amount o£ iron, 2.56 and 4.87 
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percent. But only on the basis of these two analyses itis diffi- 
cult to generalize that iron was used as an alloying element in 
the Kusana coins. 


GO Nickel was also invariably found in all the coins 
though its percentage was not substantial in any of the coins. 


(iv) Calcium was another impurity which could be estima- 
ted chemically. Its presence is indicative of che slag inclusions 
in che metal and this has been further proved by the analyses of 
samples showing slag inclusions under the microscope, their ana- 
lyses have shown increased amount of this element. 


(v) Spectrographic analyses have shown the presence of 
Ag. Pb, Sn. Mn. Bi, Co and Al which are present in quantities 
much less to be detected chemically. The presence of these im- 
purities may throw light on the provenance and the sources of 
metal but for want of sufficient data of the analyses of ores as 
regards these impurities, no further conclusions can be drawn at 


present. 


(vi) Arsenic is almost absent in "these copper coins, The 
absence of this impurity is noteworthy. Similarly antimony has 


also not been detected in these coins. 


Study of Microstructures 


Coin No. 1 
Microstructure— Plate VI Fig. 2 


Magnification —100 x 


The structure consists of polyhedral grains of a single solid 
solution showing lot of twinned crystals. Under the microscope 
some of the grains appear dark brown and some light brown. 
This difference in shade of the grains is partly duz to the forma- 
tion of a film or patina on some ot the crystals, and is partly je 
optical effect due to the different orientarion of the races deep y 
etched faces of the grains with respect to the axis g the SE 
scope. Allover the surtace are seen scattered E grey oes 
ed sulphide inclusions ot various sizes and shapes. Fiere an i 
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some black slag inclusions can also be seen. From the size of the 
grains the metal seems to be quite homogenized. This indicates 
that either the coin was cold worked and reheated to a high tem- 
perature where fairly good amount of recrystallization has taken 
place or it was worked at a quite high temperature. Either one 
implies a good knowledge of the working temperature of copper 
metal. 


Coin. No. 2. 
Microstructure—Plate VI Fig. 3 
Magnification —150 x 


This also shows single phase polyhedral grains showing twin- 
ning, Here also light grey sulphide and black slag inclusions are 
present. The structure suggests that the coin was worked and 
annealed. 


Coin No. 6 


Microstructure—Plate VI Fig. 4 
Magnification —100 x 


Though this coin contained a considerable amount of iron, 
yet the microstructure is similar to those of other coins and con- 
sists of polyhedral grains of a singlesolid solution showing twinn- 


E crystals. Here the extent of homogenizing is comparatively 
ess. 


is Other coins have also shown essentially similar structures 
indicating that all the Kusana coins were worked and annealed. 


Some more photomicrographs of these coins have been illustrated 
and their details are given below, 


Coin No. Microstructure Magnification 
12 Plate VI Fig. 5 100 x 
18 Plate VI Fig. 6 500 x 


Thus from the above studies i i i 
om. it can be said that Kusana achi- 
cegredotseny hilhin.the-sspalcingioks Butphiidda egescoofoxeopera and 
good knowledge of the working temperatures of the metal. 


ACYUTA COIN 483 
F. Acyuta Coin from Ahichatra 


According to Allan! and Altekar* the small copper coins 
bearing the legend acyu on the obverse in Brahmi and a wheel 
with spokes surrounded by dots on the reverse have been attri- 
buted to the Acyuta who is described in the list of Kings of 
Aryavarta, In their opinion the coins should be attributed to a 
local dynasty of the fourth century A.D., at Ahichatra in the 
Bareilly district of the United Provinces, now Uttar Pradesh. 


Only one coin of this type (Plate II Fig. 4) could be procured 
from Shri Jineshwar Das of Allahabad. The coin was in a mode- 
rately corroded condition and had a patina of corrosion products 
which was found to consist of a mixture of copper and iron 
oxides. The circular coin had a diameter of 13.0 mm and weigh- 
ed 2.35 g. The results of chemical and spectrographic analyses of 


this coin are given in Table 21.13. 


Table 21.13 
—_—_—_——— UU —— 
Results of Chemical Analysis Results of Spectrographic 

Analysis 
Cu = 97.00 Fe = >0.11 
S = 0.51 Mn — e-0.0011 
Fe = 0.74 Pb — 20.022 
Ni = = Sn — 20.022 
Pb — 0.09 Ni — e0.0011 
Sn — 0.06 Al — «0.0011 
ec Ag = >0.0011 
Total 98.40 
As = + 
O (By difference) 1.60 
Fi Ca — 2002 
100.00 
Si -— e«0.0055 


TO 
logue of Coins in Ancient India, 1936. 


1, Allan, J.: Cata r 
2. Altekar, A.S, : Journ, Numis, Soc. India, 6, 19 (1944). 
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The coins has enough sulphur to indicate sulphide ore as 
the source of copper. It is interesting to note that nickel could 
not be detected in this coin by chemical analysis though the 
spectrographic analysis showed its presence in very small 
amounts. Lead and tin are present in comparatively small 
amounts. Presence of Mn, Al. Ag, As and Ca has been shown 
by the result of spectral analysis. 


Microstructure of the Coin 


Microstructure — Plate IV Fig. 4 


Magnification — 500 x 


It has shown very fine polyhedral grains of a single solid 
solution. The grain boundaries are not very clear due tothe inter- 
and intra-granular corrosion Very small grey sulphide inclusions 
were seen scattered all over the surface. Twinned grains are very 
few. . However, the structure supports that the metal was work- 
ed and annealed. 


G. Mabaksatrapa Coin from Mathura 


Allan (loc. cit.) has described the’ Mahaksatrapa coin as 
having Laksmi standing facing between two symbols on the ob- 
verse and the reverse shows Abhiseka of Laksmi, the goddess. 
standing facing between two elephants mounted on pedestals and 
sprinkling. He has given the date for this coin C,,—10 B.C. 
Altekar in one of his publications has assigned the date for 
Mahaksatrapa coins at about 4th century A.D. 


One such coin (Plate II Fig. 5) could be procured from Shri 
Jineshwer Das of Allahabad. The coin is circular having a dia- 
meter of 14.0 mm and weighed 3.87 g. It has a brownish black 
thin patina of oxides of copper. Partial internal corrosion was also 
noticed during the microscopic examination of the polished sur- 


face. The results of chemical and : 
. Q t 
given in Table 21.14. spectrographic analyses are 
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Table 21,14 


Results of Chemical Analysis Results of Spectrographic 
Analysis 
Cu — 96.42 Fe" — 20.16 
S _ 0.54 Mn — “0016 
Fe — 1.07 Pb — «0,016 
Ni — 0.05 Sn -— «0.0016 ` 
Pb — tr. Ni — 20.032 
Ca - 0.08 Ag — + 
Total 98.16 As — 20.032 
O (By Difference) 1.84 Co — >0.032 
100.00 
Ca .— >0.032 
Si — -~0.008 


BEE 

The results of these analyses show that this coin is very 
much similar to the Acyuta coin from Ahichatra with respect 
to the chemical composition as well as the nature of impurities. 
Only cobalt has been detected in this coin in addition and the 
amounts of nickeland arsenic are comparatively quite much. Thus ` 
it is most likely that the two coins belong to the same period. 


Study of the Microstructure 
Microstructure — Plate IV Fig. 5 


Magnification — 400 x 
` This shows very fine polygonal grains of a single solid solu- 
not very well defined which is 


tion but the grain boundaries are i ; 
partly due to corrosion. Lotof Brey and black inclusions are 
seen. At places these grains are distorted, compressed and elon- 


gated showing some cold working. The absence of annealing 
twins also supports working at a lower temperature. : 
lso similar to that of 


Thus microstructure of this coin is a 


C H t H 
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CHAPTER XXII 


ANCIENT INDIAN SILVER COINS AND 
THEIR ANALYSIS 


In this chapter, we shall describe our results on the che- 
mical, spectroscopical, and metallographical study of (i) punch- 
marked silver coins, (ii) silver drammas of the ninth and tenth 
centuries, (iii) a few Indo-Sessanian silver-copper coins, and (iv) 
a debased copper coin. 


A. Study of the Punch-Marked Silver Coins 


Ordinarily the punch-marked silver coins are regarded to 
be the most ancient coins of India. Thousands of these punch- 
marked coins have been obtained from almost every ancient 
site in this country. These are rectangular or circular flat pieces 
of thin silver (much alloyed), or more rarely copper. The early 
punch-marked coins were originally punched only on one side ; 
the marks on the reverse were added later on by the guilds or 
shroffs through whose hands they passed." 


The obverse is occupied by a large number of symbols such 
as the Sun. Taurine, Cadeceus, Cakra. tree, river, hill, elephant, 
bow and arrow. svastika etc. In the study of these punch-marks 
the efforts of Prasad’, Walsch? and Allan‘ are valuable. 


The important factors of the coins in the ancient days were 
undoubtedly the weight and the composition. The latter has 
received very little attention, a coin or two being just analysed 
chemically. The weight of the coins has, however, received 


E? 


v Sah, S.N. ; Journ, Numis. Soc, India, 3, 51 (1941). . 


Prasad, D. : J. and Proc. of the Asiatic Society of Bengal, New Series, 
Numismatic number, 30, 5-59 (1934), 


Walsch, E.M.C.: Journ, Numis. Soc. India, 3, 1-20 (1941). 
Allan, J.: Catalogue of Coins in Ancient India, 1936, 
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sufficient attention. Hemmy! and  Kosambi* have attempted 
a statistical study of the weights of a group of ancient Indian 
punch-marked silver coins. 


Dating of the Ancient Indian Punch-Marked Silver Coins 


The punch-marked silver coins though found in large num- 
bers still cannot be dated with certainty. Different scholars in 
the field hold contradictory opinions. According to Allan 
“the period of circulation of punch-marked coins may be put 
at 300-200 B.C. They continued in circulation later, is most pro- 


bable and that they go back to the 400 B.C. is possible". Accord- 


ing to Sah they go back to fifth century B C. while Prasad on the 
basis of written evidences places punch-marked coins as early as 
800-700 B.C. 

Thus the Indian punch-marked coins have a long and com- 
plicated story. Their age, classification and political and terri- 


torial affiliations have teen a problem to the numisma:ists. 


Previous Work on the Composition of Punch-Marked Silver Coins 


mall amount of work has been dore on the composi- 
of punch-marked silver coins. 
from Lucknow Museum, has 
and Ramchandran* have exa- 
amchandran subjected 
showed a dendritic 


Very s 
tion and the metallurgical study 
The chemical composition of a coin 
been given by Hamid?. Sana Ullah‘ 
mined one or two pieces of these coins. R 
the coin to microscopic examination which 


structure. 


The purpose of the 


careful and complete chemical anal 1-1 
silver coins wich special attention to the nature of impurities pre- 


sent, as shown by the spectrographic analyses and also to 
examine the technique of their minting. Table 221 gives rh: 
description, weight shape and size, etc, of these coins. Results 
of chemical and spectrographic analyses are given In Tables 22.2. 


and 22.3 respectively. 


A.S.: d. of the Royal Asia 
D. . Current Science, 9, 


. Archaeological Survey of India, An. Rep. 
; * I Survey of India, An. Rep. 142 (1936-37). 


4. Archaeologica : 
cch PRA ran, B. : J. of Indian Museums, 13, 15-18 (1957). 
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1. Hemmy. 
2. Kosambi, D. 
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Study of the Microstructures of the Punch-Marked Silver Coins 


Coin No. 1. 
Microstructure—Plate IX Fig. 1 
Magnification —100 x 


It isa uniformly distributed lamellar eutectic structure. 
Under the microscope brown patches of copper-rich phase, which 
have separated in the form of dendrites, were seen against a white 
background. In the photomicrograph the secondary axes of the 
crystallites are seen mostly on one side of the primary axes. It 
is, therefore, the instance where long skeletons have grown from 
the external surface inwards. The nature of the crystallites con- 
clusively prove that it is a cast structure of an alloy of silver and 


The skeleton of the crystallites was clearly seen even 


copper, 
This indicates that the copper-rich 


before etching the surface. 
phase had corroded. 


Coin No. 2 
Microstructure—Plate IX Fig. 2 
Magnification —100x 


e showing crystallites characteris- 
Due to the high percentage ot 
h phase are fewer and smaller. 


This is also a cast structur 
tic of the copper-silver alloys. 
silver the crystallites of copper-ric 


Coin No. 3 
Microstructure—Plate IX Fig. 3 id 
Magnification —]100 x 


The structure is similar to that of coin No. 2. 
E S 


Coin No. 4 
Microstructure—Plate IX Fig. 4 
Magnification —100 x 


sting piece of coin, a type which has not 
lishing the sample on emery papers. it 
ad a thin coating of silver which 


This was an intere 
yet been studied. On po! 
was observed that the coin h 
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was removed in the process of polishing. The inner meta] show- 
ed polyhedral grains of copper with annealing and deformation 
twins. The surface of the grains shows corrosion which is more 
pronounced at the grain boundaries. The structure of the silver 
coat could not be studied because the layer was too thin and 
started peeling cff on polishing. Thus it appears that pieces of 
the required weight were clipped from a hammered sheet of 
metal and then coated with silver. 


Coin No. 5 


Microstructure— Plate IX Fig. 5 


Magnification —100 x 


Structure is essentially similar to that of coin No. 2 and 
coin No. 3. 


Discussion and Conclusion 


(i) Coins Nos.1,2,3 and 5 have shown a high percentage of 
silver from 65.97 to 91.72 per cent. Previously 88.70 per cent 
was the highest amount of silver reported. The nature of the 
fourth coin reflects a real change'in composition produced by 
some definite causes during the period of minting of these coins. 
Among the chief causes may be quoted. a change in the sources 
of silver and the scarcity of silver. . 


(ii) If we see the amount of antimony in these five coins 


we find that this impurity is definitely more related to the 
sources of silver. 


(iii) The amount of impurities like Fe, Ni and S are derived 
from the sources of copper. 


(iv) Lead, however, is comparatively less as compared to the 
amount found in other silver coins, 


(v) It is interesting to note that coin No. 4 has shown 
about 0.02 per cent, of cobalt. ~ 


(vi) The amounts of iron ic i i 
and arsenic in these r 
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(vii) Coins Nos. 1,2,3 and 5 are simple cast coins with marks 
punched on them whereas coin No. 4 is a piece of worked copper 
which has been coated with silver. The nature and the method 
adopted to put this coating could not be found due to the thin- 
ness of the coat. 


B. Silver Coins **Drammas" of the 9—10th Century AD. 


Dramma was the name of a silver coin weighing about 65 
grains. There were lower denominations of it also, such as one- 
-quarter and three-quarter drammas. The Siyadoni 
inscription mentions specifically the Adivaraha and Vigrahapüliya 
drammas. The silver coins with the legend Srimad Adivaraha 
on the reverse and Visnu in his boar avatara (varaha) as the type 
on the obverse. retain traces of a fire-altar below the inscription. 
These have been attributed to the powerful Gur‘ara Pratihara 
King Bhoja-deva of Kanauj (840-890 A. D.). whosz family. Gur- 
jara in origin had formerly ruled in South Rajputana. Very simi- 
lar in fabric are those inscribed Sri Vigraha which have been 
assigned to Vigrahapala I, circ. A.D. 910, of the Bengal Pala 


dynasty’. These coins are almost all in silver. 


Adivaraha and Vigrahapala were obtained 
from the State Museum, Lucknow. The coins were obtained in 
a cleaned state and their condition and appearance showed that 
they had been somehow preserved under quite favourable con- 
ditions. Only a few coins showed, at places, patches of red 
copper oxide or a few pits due to corrosion. 

(i) Silver Coins of the Adivaraba Typ? 


quarter. two 


These coins of 


ins of Adivaraha were subjected to 


chemical. spectrographic and metallographic study. Description. 
weight, shape and size, etc. of these coins have been listed in Table 
224 ; chemical analysis, in Table 22.5, and spectrographic analysis 


in Table 22.6. 
Discussion 


Twelve pieces of co 


ec content of all 


clear that the silv 
On closely 


a From Table 22.5, it is 
Oe 27.72 to 46.98 per cent. 


these coins was found between 

cc o BoP eee C.J.: The Coins of India, 1922, P» 52. 
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seeing the figures, these twelve coins can be put into three catego- 
ries. the coins with silver percentage below 30.00 per cent, the 
coins in which the percentage figures lie between 30.00-40.00 and the 
coins having silver above 40.00 per cent. This observed difference 
of silver content in these coins. which have been attributed to the 
same King, reflects a real change in composition produced by 
some definite causes. There seems to be two possibilities for 

this variation in composition : (a) coins with different composi- ` 
tion might have been struck for different denominations, or (b) 
during the 50 years’ reign of the King there might have come a 
change in the sources of silver causing scarcity of this metal and 
necessitated more and more debasement with copper. The first 
possibility is somewhat ruled out as the coins belong to the 


same class with respect to the standard of weight, symbols and 


appearance. 


(ii) The range of variation of copper in these silver coins 
is found to be from 51.41 to 79.83 and is the principal debasing 
component and its percentage has obviously varied according to 


the variation of that of silver. 

e of sulphur in all these coins indicates 
being a sulphide ore. Some of the cop- 
per sulphide itself can be noticed when the coin pieces are dis- 
solved in nitric acid. The variation in the percentage of sulphur 
is large and does not seem to follow any order. 


(iv) Lead is the chief impurity in these coins. The rer- 
centage of lead is sometimes as high as 1.05 and 1.03 per cent in 
the coins Nos. 6 and 11 respectively. Even then these percentages 
are too low to indicate an intentional addition of this element. 
However, it is possible that silver had been extracted by the pri- 


mitive smelting of argentiferous galena. 


(v) The presence of antimony in all the coins also indicates 
timony is a common impurity of galena 
s, its presence being due toan ad- 


Is such as stibnite (Sb,S3), antimony 


(iii) The presenc 


to a primitive smelting. An 
and also of some copper ore 
mixture of antimony minera 
trisulphide. 


(vi) The percentage of tin, 
te that like lead they are also no 


iron, aluminium, nickel and . 
t deliberately in- ——— 
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troduced, since their presence would serve little useful purpose. 
They were probably present in the copper ore and their presence 
in the coins indicates that impure copper was the principal ma- 
terial used for debasement. This is further supported by the 
fact that these impurities are often found in the other copper 


objects studied. 


(vii) The absence of zinc in all these coins is noteworthy. 
Zinc has been reported in the analyses of copper and its alloy 
from Nalanda, Kausambi and Taxila. 


(viii) Bismuth has been found by spectrographic analysis in 
these coins. The percentage of this element ranges from 0.008 
to 0.03 per cent. This impurity has not been reported in the 
analyses done by previous workers. This might be due to the 
fact that the general qualitative procedure does not provide for 
the detection of the rarer impurities such as bismuth. Presence 
of this rarer impurity may throw some light, when further data 
are-available, on the source of the metal. 


(ix) The presence of calcium and silicon indicate the pri- 
mitive methods of metallurgy and partly the contamination by 
various soil components during the reactions occurring there. 
These might be forming the components of the slag inclusions 
which have been seen in the photomicrographs. These elements 
are of negligible importance from the aspect of detection and 
identification of the site of finds? but at least they are indicative 
of the extent of skill the ancient metallurgists had. 


Metallographic Examination of the Adivaraha Coins 


The coins were examined under metallurgical microscope 
to d the microstructure and the nature of the grains which 
would throw light on the metallurgical processes followed in 


striki : : 
DES g these coins. Some representative structures are discussed 


1. Szabo, Z., Szakacs, O, and Zim: 
. e ¡Mer D 
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Interpretation and Discussion of the Microstructures 
Coin No. 1 


Microstructure — Plate XI Fig. 1 


Magnification — 100 x 


The photomicrograph represents an alloy of silver and 
copper. and is a two-phase structure, Under the microscope 
brown patches were seen against white background, white being the 
alpha phase, i.e., solid solution of copper in silverand brown patches 
being the beta phase, i.e., solid solution of silver in copper. The cop- 
per-rich phase gets more attacked by the etchant (acidic FeCls). 
The abundance of the crystallites which consist of copper retain- 
ing a small quantity of silver in solution indicates a high per- 
centage of copper. These crystallites are in the form of a lamel- 
lar structure but the lamellae could not grow much due to a 
greater amount of the same phase. The presence of these crystal- 
lites which are often branched, “dendrites”, support a cast 


structure. 


Coin No. 2 
Microstructure — Plate XI Fig. 2 


Magnification — 100 x 


This also shows an eutectic structure of copper-silver alloy 
with more of copper. The structure is essentially similar to 
that of coin No. 1 with the only difference that in this case the 
llites are bigger and there is comparatively more of silver- 
Presence of coerser crystallites indicates that the 
his coin is comparatively slow. Thus this is 


crysta 
rich phase. 
rate of cooling of t 
also a cast structure- 


Coin No. 3 


Microstructure — Plate XI Fig. 3 


Magnification — 100 x 


llar eutectic structure. Here the 


E. i l 
This is a quite fine lame be seen taking the form of long 


crystallites rich in copper can 
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primary axes, with well-developed secondary, but only a faint in- 
dication of tertiary axes. The apparent breaking-up of the prin- 
cipal axes into isolated masses is due to the surface of the 
section cutting the crystallites obliquely, so that the principal 
axes lie partly above and partly below the plane of the section. 
The isolated masses are really sections through secondary axes 
perpendicular to that plane. The photomicrograph shows 


still increased percentage of silver as compared to that of coin 
No. 2. 


Coin No. 4 


Microstructure — Plate XI Fig. 4 
Magnification — 100 x 


It is also a fine eutectic lamellar structure characteristic of 
silver-copper alloys. In the middle of the photomicrograph 
elongation and compression of the crystallites can be seen. On 
further inspection of the polished surface of the coin it was found 
that this is the position between two rectangular marks on the 
coin. Still another region on the same coin showed the de- 
formation of these crystallites in a circular fashion and this is 
the position of a circular mark on the coin. In this coin the 
dendrites have not grown considerably. -Thisis probably due to 
a faster rate of cooling. 


From these deformations in the distribution of the crystil- 
lites it appears that the cast coin blanks were struck with dies 
ata temperature below that required for recrystallization, ín 
this coin the rate of cooling being faster the crystallites could 
not get time to redistribute themselves and the deformation was 
retained. However, this coin has helped in illustrating the way 
of putting the marks on the surface of these coins. 


Se E metallographic structure of the remaining coins was 
ilar to the structures explained above, i.e., two-phase 


dendritic struc 
ture, cha isti : 
EE , racteristic of the cast silver-coppec 


(ii) Silver Coins of the Vigrahapala Dynasty 


Eighteen coins of thi 
a : is type were subjected to chemical 
analysis for, the, maionoandonminerd gomponentsanspectragcaphic 
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analysis for the determination of trace impurities, and the metallo- 
graphic study to get an idea about the processes followed in 
striking these coins. The description, weight, shape and size of 
these coins, results of chemical analyses and spectrographic 
analyses have been tabulated in Tables 22.7, 22.8 and 229 res- 


pectively. 


Discussion 


(3) As is clear from Table 22.8, these coins have shown com- 
paratively less variation in the percentage of silver and the 
corresponding less variation in the percentage of copper. The 
lowest percentage of silver in this series 1s 46 46 in coin No. 7 and 
the highest being 50.32 in coin No. 18. Thus tke lowest percent- 
age in this series is almost the highest in the series of Adivaraha 
coins. This is probably indicative of better sources of silver in 
this period or territory of issue of these coins as compared to 


those of Bhoja. 


(ii) Copper again is the principal debasing component and 
compensates largely for rest of the percentage. The source of 
this copper again isa sulphide ore as is shown by the amount 
of sulphur. But this series has shown comparatively less sulphur. 


(iii) For the rest of the elements, the possibilities are the 
same as have been discussed along with the series of Adivaraha 
coins. 

(iy) The percentage of iron in these coins is more as com- 


pared to that in the Adivaraha coins. 


(v) Only a few coins have shown the presence of arsenic in 
amounts just detectable. Similar is the case with aluminium. 


(vi) The amount of tin detected ia these coins by spectro- 
graphic analysis is also more as compared to that in the Adiva- 
raha coins. 

_ (vii) Coins Nos. 7 and 8 have shown detectable amounts of 


cobalt. 
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Interpretation and Discussion of the Microstructures 
Coin No. 1 


Microstructure — Plate XI Fig. 5 
Magnification — 100 x 


It is a two-phase structure of copper-silver alloy in which 
the copper-rich crystallites are in the form of dendrites with 
primary and secondary axes, The structure is very much similar 
to that of coin No. 3 of the Adivaraha series. Thus it isa cast 
structure. In the middle of this structure the crystallites have 
been compressed from the sides indicating some working below 
the recrystallization temperature. T his position again has been 
found to be between two rectangular marks on the surface of the 
coin. 


Coin No. 2 


Microstructure— Plate XI Fig. 6 
Magnification —84 x 


The structure is similar to that of coin No. lexcept that the 
lamellar characteristic is more pronounced as the primary axes 
have grown considerably. The structure is suggestive of the com- 
Position to be almost equal with respect to the percentage of 
copper and silver. 


Coin No. 3 


Microstructure—Plate XII Fig. 1 
Magnification —100x 


The structure is similar to that of the previous two coins. 


Coin No. 4 


Microstructure—Plate XII Fig. 2 
Magnification —100 x 


Here the crystallites of copper rich phase are bigger in 
comparision to those of the previous coins. So this coin has 


suffered a slower rate of cooling. The dendrites support a cast 
structure, 
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Coin No. 5 


Microstructure—Plate XII Fig. 3 
3 
Magnification —84 x 


This photomicrograph shows the deformation of the crys- 
tallites along a circular pattern. The structure is similar to that 


of the previous coins. 


Coin No. 6 
Microstructure— Plate XII Fig. 4 
Magnification —100 x 
This coin has shown a very fine lamellar eutectic structure. 
The structure confirms that the coin has been cast. 


Thus it is clear that these coins are similar to the Adivaraha 
coins in their mode of minting, i.e.. first the coin blanks were pre- 
pared by casting and then marks on these were put by striking 


with dies on the hot blanks. 


C. Indo-Sasanian Coins - 


According to Bhattacharya! and others, the silver coins in 
which we can make out. in better specimens, the traces of King’s 
head on the obverse and tke usual fire-altar with other accessory 

marks on the reverse are the rough Indian imitation of the later 

Sasanian coinage of Persia. In point of date, as mentioned by 
Bhattacharya, the coins may roughly.be assigned to c. 550 A.D. to 
700 A.D. According to Smith the coins with crude human 
figure and the well-known fire-altar belong to the fourth or fifth 
century A.D. The same author gives the period of their currency 
in Gujarat and Rajputana as c. 750-1100 A.D. 

Two coins of this category were obtained from the coin 
cabinet of late Rai Bahadur B.M. Vyas of Allahabad. The coins 
with the usual obvers2 and reverse weighed 3.42 and 3.62 gm. 

They were roughly circular and thin pieces with diameters 19.5 
and 20.0 mm. One of these coins has been illustrated in Pl. VIII 
hic analyses have been 


Fig. 37. Their che nical and spzctrozra? 
€8-100(1945) 
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shown against coin Nos. 1 and 2 in Tables 22.10 and 22.11 respec- 
tively. 


As is clear from Table 22.10, these Indian coins struck in 
imitation of the Sasanian coins show quite a low percentage of 
silver. They have shown a considerable percentage of lead and 
antimony as is usually found in the debased silver coins. So the 
source of silver for these coins also seems to be galena. However, 
the presence of very small amounts of iron inspite of the high 
percentage of copper is remarkable. Nickel is also present in 
small amounts. In these coins also bismuth has been found by 
spectrographic analysis in considerable amounts. Presence of 
sulphur indicates the use of sulphide ores. 


Interpretatioa of Microstructures 


Coin No. 1 
Microstructure—Plate XII Fig. 5 
Magnification —100x 


This is a two-phase structure characteristic of copper-silver 
alloy. The crystallites of the solid solution rich in silver are 
seen white against the brown background of copper-rich phase. 
At places deformations in the form of compression along certain 
line or in a circular pattern are seen over the surface of the 
polished and etched metal as is seen on the left of the photo- 
micrograph. This indicates that the markson the faces of the coin 
were made by striking with dies on the surface of the hot metal 
blank. Some grey and black inclusions distributed over the sur- 
face are also seen in the photomicrograph. 


Coin No. 2 


Microstructure—Plate XII Fig. 6 


Magnification --100 x 


The structure of the alloy is essentially similar to that of 
coin No. 1. In this photograph the region of deformation has 


not been included. 
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D, The Debased Copper Coin Known as Gadhiya Paisa 


A debased copper coin Plate VIII Fig. 4 which is known to 
numismatists as Gadhiya Paisd and shows traces of a Sessanian 
origin was obtained from the coin cabinet of R.C. Vyas of 
Allahabad, Smith! Rodgers”: Chinmulgund,? and Brown, 
(loc. cit.) have described this curious coin. They have 
been described as silver coins of Indo-Sasanian type bear- 
ing no inscription or legend whatsoever. On the obverse is very . 
coarsely executed helmeted head of the King and on the reverse 
is the corrupt representation of fire-altar made of dots and, 
strokes. According to Brown as the head on the obverse and 
fire-altar on the reverse become more debased the coins grow. 
thicker and more dumpy. These coins have been found in large 
numbers in Malwa, Gujarat, Bihar, Avadha ani Eastern U.P. 
Smith gives the period of their currency in Gujarat and Rajpu- 
tana as c. 750-1100 A.D. Thus the period of their circulation 
is roughly the same as that of the Indo-Sasanian coins described 
before. 


This coin was a thick circular piece having diameter equal 
to 13.0 mm. and weighed 4.09 g. The results of the chemical and 
spectrographic analyses of this coin are tabulated against No. 3 in 
Tables 22.10 and 22.11 respectively. 


Study of the Microstructure 


Microstructure—Plate IX Fig. 6 
Magnification —100 x 


During polishing of this coin piece on emery papers, it was 
found that in this coin silver is present as a thin coat on the 
copper. So a piece was taken after filing away the above silver 


coating and subjected for the determination of silver but it was 
not detected. 


i The inner core showed polyhedral grains of a single solid 
E ution of coppecshowing annealing twins. Asisseen in the 
Photomicrograph, the size of the grainsis not uniform, they are 


—— = o i 
1, Smith, V. : Catalogue of Coins in Indian Museums. p. 314, 


a rl Catateguei Opio Coia ifed Riad AN og YEY Shi 
i» mulgund, P.J . doen, Numis, Soc. India, 7, 19-22 (1945) 
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bigger towards the periphery. Sulphide inclusions and slag inclus- 
ions are present. 


Thus it anrear: that the coin was initially made by casting 
and then worked and annealed and thereafter it was coated with 
a thin layer of silver. The impressions in great relief indicate an 
initial cast structure. 

Discussion and Conclusion 


Though this coin is apparently of similar fabric to that 
of the other two coins of the Indo-Sasanian type but the results 
of chemical analysis show that the two are widely apart in com- 
position. Gadhiya Paisa is much more debased and has very 
small percentage of silver. Secondly, in this coin silver is present 
in the form ot a coating on the surface of copper. 
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CHAPTER XXIII 


ANALYSIS OF THE PANCALA, MAGHA 
AND LANKY BULL COINS 


A. Paiicala Coins from Ahichatra 


Coins issued by various Pancala Kings form one of the 
longest and most uniform series of ancient Indian coins. Agra- 
wala! has given the list of thirteen names of rulers which have 
been arranged by Allan in a chronological order on palaeogra- 
phical grounds Agrawala is of the opinion that this let still 
has some gaps which must be filled in as in the recent excava- 
tions at Ahichatra coins of a new Pañcala King Varunamitra 
have been found. According to Brown (loc. cit.) these coins 
were issued during the first and second centuries B.C. They bear 
inscriptions in Brahmi script in incuse square and have been 
found in abundance at Ramnagar in Rohilkhand, the site of the 
ancient city Ahichatra. 


Eight coins of this category were procured from different 
sources and subjected to chemical and metallurgical study. The 
coins were all circular pieces but of different denominations as is 
shown by the great variation in their weights. All these coins 
had only an incuse square with Brahmi inscriptions and some 
symbols on the obverse ; the reverse was always blank. They 
were all in a sufficiently corroded state so the inscriptions could 


not be read with certainty, Coins Nos, 1—4 have been illustrated 
in Plate VIII Fig, 2. 


Mostly they had oxides of copper and tin as the corrosion 
products forming the patina; only coins Nos.5 and 6 showed green 
ee copper chloride in addition to oxides, All of them showed 
ot of internal corrosion and only coins Nos. 1,3 and 4 could give 
metal samples of comparatively sound metal and less internal 


1, . 
Agrawala, V.S.: Journ Numis, Soc, India, 3, 79-82 (1941), 
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corrosion. In restofthe coins. entire internal structure was 
almost completely corroded but the numeralization was not com- 
plete and a layered structure could be seen in the fracture of the 
metal. 


Berthelot’, Rosenberg. Fink and Polushkin?, Collins*, Plen- 
derleith* and Gettens* have described the layered structure on 
the surface of ancient corroded bronzes and have suggested 
chemical and electro- chemical reactions and mechanisms to ex- 
plain the formation of the several mineral products contained in 
them. Prakash and Rawat’ have also studied the corrosion pro- 
ducts of ancient bronzes. In the present study all these coins 
were subjected to chemical and spectrographic analyses and then 
examined under the microscope. Below are given the weights 
and sizes of these coins : 


Coin No. Weight in g. Diameter in mm. 
1 5.81 17.0 
2 4.1] 15.0 
3 2.54 12.0 
4 2.63 15.0 
5 2.44 13.0 
6 2.64 15.0 
7 1.65 10.0 
8 1.70 10.0 


Tables 23.1 and 23.2 give the results of chemical and spec- 
trographic analyses of these coins. 


Berthelot, M. : Comptes rendus, 118, 768 (1894). 
. Rosenberg, G.A. : Glydenalske Boghandels Sortiment, Copenhagen (1917). 
3. Fink C.G. and Polushkin, E.P, : Trans. Am. Inst. Mining Met, Engrs., 122, 


90 (1936). 
Collins, W.F, : J. Inst. Metals, 45, 23-55 (1931). 


5. Plenderleith. H.J.: Trans. Oriental Ceramic Society, 16, 33 (1938-39). 
6. Gettens, R.J.: Tech, Studies Field Fine Arts, 1, 118-142 (1932-33). 


Gerrens, R.J.: Mouseion, 35-36, 119 (1937). 
Gettens, R.J. : J. Chem. Education, 28, 67-71 (1951). 


7. Prakash, S. and Rawat N.S.: Vijmana Parisad Anusandhana Patrika, 4 
23 (1961). 
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(i) The results of chemical analyses show that these coins 
are made of very high tin bronze. As is clear from the analyses 
of coins with less corrosion the percentage of tin is about twenty 
per cent or even higher. This high percentage of tin is responsi- 
ble for the high degree of corrosion of these coins. 


(ii) These coins have shown Pb as almost a trace impurity 
so the metal is rather unsuited to the very purpose for which it 
was used because o1 its brittleness, hardness and susceptibility 
to corrosion. From thisit is clear that there was an absence of 
any previous experience to guide the persons charged with the 
task of minting these bronze coins, According to Caley’, they 
used a type of bronze that had been found satisfactory for the 
production of other kinds of objects, statues, for example. This 
high-tin bronze must have been used due to its lower melting 
point and greater fluidity, 


(iii) The absence of arsenic and antimony in these bronzesis 
noteworthy as compared to those from Kausambi. 


(iv) Iron is present in all these coins in considerabl: 
amounts, and associated with it is also manganese. 


(v) Presence of sulphur indicates the use of sulphide ores. 


(vi) Calcium is present in appreciable amounts in these 
coins. 


(vii) Silver, bismuth and aluminium have been detected by 
spectographic analysis. 


Study of the Microstructures 


Photomicrographs of the sound samples were taken and are 
being explained here. 


Coin No. 1 


Microstructure—Plate XIII Fig. 1 
Magnification —200 x 


AAA 
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The structure shows a copper-tin system consisting of a (dark) 
and (a+) complex in which 3 etches light. Some a from the com- 
plex has separated on and been absorbed by the large « grains, 
leaving them surrounded by a fringe of 8. Sucha structure is 
shown by high-tin bronze which has been heated to 600° and 
slowly cooled. Some of the grains of «-phase show the presence 
of slip lines which suggest that the metal was cold-worked also to 
some extent. > 


Coin No. 3 


Microstructure—Plate XIV Fig. 3 
Magnification —400 x 
Here the grains of the copper-rich phase show twinning 

and presence of slip lines indicating that it has been definitely 
worked. It must have been worked at a higher temperature, i.e. 
about 600-700°C while single phase and the working was conti- 
nued to a lower temperature so that the grains could not grow 
and during this working at a higher temperature the grains of 
Cu-rich phase got annealed. Under the microscope the grains of 
Cu-rich phase appeared brown and the a-phase as light blue for- 
ming a fine network. 


Coin No. 4 


Microstructure—Plate XIV Fig. 4 
Magnification —400 x 


The structure is essentially similar to that of coin No. 3. 

In Plate XIV Fig.2 is shown the structure of polished but 
unetched surface of coin No. 2 at a magnification of 100 x. Here 
the extensive granular and intergranular corrosion is seen. Dur- 
ing the examination of the corroded coins of this class it was 
found that the corrosion products presented a layered structure. 
In the process of corrosion it was the 8-phase which got attached 
first and its corrosion proceeded well in advance of the corrosion 
of the grains of a-phase. In all the coins examined non-metallic 


inclusions were also seen here and there. 


From the foregoing it is clear that the metallurgists of this 
time aid not have an idea about the poor state of a metal of. 
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such a composition for the use to which it has been put. The 
bigh tin contents were simply used to give metal of lower melting 
point and greater fluidity. The coin blanks were most probably ini- 
tially cast and then heated to high temperatures of about 600 C and 
the incusations over them were put by striking with dies. It isalso 
likely. as shown by the presenee of some cold-working, that they 
were slightly worked at a comparatively low temperature to do 
some final touches for shaping. The extensive corrosion of these 
coins is evidently due to great heterogeneous structure of the 
metal This has been very well explained and illustrated by 
Caley in his extensive work on the Corroded Bronze of Corinth, 
So the metallurgists of this time had rather poor knowledge for 
keeping the suitable composition for a metal suited for this pur- 
pose but they had sufficient idea about the working temperatures 
of the metal with such a composition. : 


B. Magha Coins from Kausambi 


The coins having a tree in railing with some legend on the 
obverse and a standing bull on the reverse have been attributed 
to the Magha Kings of Kausambi. According to Sharma! the 
Magha coins belong to the structural period IV. 20 which has 
been assigned the dates from c. 165 to 235 A.D. Three coins 
of this category (Plate VIII Fig. 1) were subjected to chemical 
and metallurgical study. They all were roughly circular pieces 


having the obverse and reverse as described above. Weights 
and sizes of these coins are as follows : 


Table 23,3 
Coin No. Weight in 8. Diameter in mm. 
1 8.56 17.0 
2 537 14.0 
3 - 5.81 13.0 


: All these coins showed a moderate degree of external and 
internal corrosion with a reddish-brown patina. Coin No. 2 
showed comparatively less internal corrosion. The metal of these 
coins was very hard and brittle with grey fracture. The results 
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of chemical and spectrographic analyses h 
Tables 23.4 and 23.5. ave been tabulated in 


Study of the Microstructures 


The photomicrographs of these coins (Plate XIV Fig. 5) 
showed a two-phase structure consisting of a (dark) and (a+ Š) 
complex in which 6 etches light. Some a from the complex has se- 
parated on and been absorbed by the large a grains, leaving them 
surrounded by a fringe of 8. This structure is characteristic of 
the bronzes having this composition if they are heated to about 
600°C and slowly cooled. The presence of some slip lines on the 
grains of the a-phase indicates that working: probably hammer- 
ing, was continued when the coin had sufficiently cooled down. 
The photomicrograph in Plate XIV Fig.5 shows this structure 
at a magnification of 400 x. It has been observed that it is the 
8 phase which gets corroded first. There is possibility of the § 
phase getting transformed into « in these coins as the alloy is 
very brittle and corroding. Although this transformation is very 
sluggish but since the coins are very old, so thereis possibility of 


this transformation. 


From these studies, it is clear that the coins are made of high 
tin bronze with no amount of lead. As the metal of this compo- 
sition is very hard and brittle so the coins must have been 
initially cast and then worked at about 600°C and the final shap- 
ing must have been continued to a lower temperature. The 
nature of impurities is the same as found in other copper coins of 
this period. Because the coins have a polyphase structure so 


they are more susceptible to corrosion 


C. Lanky Bull Type Coins 


The coins with a mythical animal, partly horse and partly 
bull. erroneously described as Lanky bull, before a standard, on 
the obverse, and tree in railing, wheel. arched hill, Svastika and 
Ujjain symbol on the reverse. show more than one type of diífer- 
ent denominations and occur from SP. III. 12 to SP III. 16. Thus 
they can be assigned the dates from 325 B. C. to 75 B.C. Allan 
has also placed these coins in atout third century B. C. 
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Two coins of this category could be procured from Shri 
Jineshwar Das of Allahabad and subjected to chemical and metal- 
lurgical study. Their de tails are given below; 


Sets Obverse 

1. Bull to left in 
highrelief, run- 
ning, before the 
bull a V shaped 
banner with 
two prongs, 
some other sy m- 
bol above the 
bull. 


2. Do 


Table 5 
š Dia- 

Reverse Weight meter Illustration 
Treeinrail- 7.55 g. 23.0 Plate VIII 
ing, six-arc- mm Fig. 5 
hed hill, 


wheel, Svas- 
tika, Ujjain 
symbol 


Do 7.93 g. 240 


These coins were apparently in a good state of preserva- 
tion. Further investigations also showed that they have a very thin 
brownish black patina of the corrosion products, principally 
oxides, and internally also very little corrosion was noticed. So 
it was possible in this case to take out samples free from corrosion 
products. The results of chemical and spectrographic analyses 
are given in Tables 23.6 and 23.7 


Table 23.6 Table 23,7 
Results of Chemical Analyses Results of Spectrographic Analyses 
Eleme- No.1  No2 Ceme EN No. 2 
nts nts 
Sn 8.53 9.62 Fe >0.25 >0.28 
Cu 89.55 88.41 Mn -~0.0025 «0.0028 
Pb 1.02 1.17 Pb >0.25 >0.28 
Fe 0.41 0.32 Ni >0.05 20.28 
Ni 0.19 0.26 Bi 70.0125 ~0 014 
S 0.24 0.27 Ag + + 
Ca tr. tr. As 20.05 20.056 
——— -— Co 2005 ~0 028 
99.40 104,05 Ca >0.005 -~0.0056 
Si 70.0125 20.0056 
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Thus the results of chemical analysis show that the 
satisfactory state of preservation of these bronze coins is due 
to the comparatively low percentage of tin which is well with- 
in the percentages of tin used in some modern bronzes. Secon- 
dly, they contain considerable amount of lead so its role in the 
preservation isin accordance with the view that leaded bronze 
isless susceptible to corrosion. The presence of other impuri- 
ties such as Fe, Mn, Ni, Bi, Ag, As etc. and their extent of pres- 
ence is the same as found in other coins from Kausamb1. 


Study of Microstructures 


Both the coins have shown microstructures as illustrated 

in Plate XIV Fig. 6. The structure shows brown coloured phase 

consisting of solid solution of tin in copper and grey coloured 8— 

phase forming fine net work in the crystallites. The presence of 
dendrites supports cast structures. 


Thus it is interesting to note that in Kaugambi the propor- 
tion of tin to copper was so suitably adjusted and fine cast coins 
of bronze were struck. It is equally surprising that after attaining 
this success why the amount of tin was again increased in the 
Magha coins, which according to the assigned dates are of a much 
later period. 


S. Paraméivan has published the results of his micro-photo- 
graphic study in the Current Science’, 1942. We reproduc? an 
extract from his paper. We are not reproducing the microphotos. 


The mechanism of minting reconstructed by Prof. Sahni 
was verified in the case of Indo-Greek bronze, coins (ca 250 B. 
C.—60 A. D.) from Taxila (Long. 72°50", Lat. 33940")—a region 
not far away fom Rohtak. Microphotographs of about 120 coins 
were taken. The metallographic structures of these coins grou- 
ped themselves under four broad . divisions which are illustrated 
in microphotographs. (1) The microphotograph shows large 
Ed and represents the metallographic structure induced by 
a slow cooling of the alloy. (2) The next figure shows the struc- 
tures ofa more rapid cooling alloy. The crystals are smaller in 
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size. Further growth has been suppressed as a result of quick 
cooling. Thecoins were probably from moulds between the 
. central and the top or bottom tiers of moulds. (3) The next 
figure shows the structure when the rate of cooling is higher 
than that for (1) and (2) probably of coins in moulds nearer 
the top «or the bottom tiers than the central ones. There are 
only a few small crystals in a ground mass of precipitations. 
(4) Figure (4) shows the structure when the cooling is still more 
rapid. such as of moulds at the top or bottom of the system and 


consists entirely of precipitation. 


Thus the metallegraphic structures broadly fit in with the 
reconstruction suggested by Prof. Sahni. These metallographic 
structures can be explained somewhat differently,—at least so far 
as the Indo-Greek coins are concerned. If the mould containing the 
molten alloy is covered with earth or such other non-conducting 
material or if some process of annealing is employed, the rate 
of cooling will be slow, resulting in large grain size such as is 
illustrated by Fig. 1. The coins being very thick (2-3 m. m. in 
thickness), the slow cooling should have been purposely effected. 
Otherwise the appearances of large grains is inexplicable. On 
the other hand, ifthe molten metal is suddenly dipped into 
a liquid or normalized, the structure shows minute precipitation 
as in Fig. 4. without any crystalline structure. Between these 
extreme limits, Figs. 2 and 3 illustrate the structures when the 
molten metal neither cools so slowly as in (1) norso rapdily as 
in (4). Probably air cooling or cooling with a wet mould was 


employed in such cases. 


Itis interesting to note that the crystals do not show any 
The absence of such deformation is 
he Indo-Greek coins have not 
but cast in moulds. 


twinning or elongation. 
another clear indication that t 
been die-stamped as modern coins are, 
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Appendix ! 


Study of Copper, and Iron Implements from Kausambi 


Some implements of copper, bronze and iron obtained from 
Kausambi excavations were subjected to chemical and metal- 
lurgical study. Their descriptions, results of chemical and spec- 
trogaphic analyses have been given in Tables Ap. 1 to Ap. 6. The 
microstructures have been explained thereafter. 

Degree of Corrosion and the Corrosion Products of 


the Objects in Table Ap. 1 


S. No. 


1. 


6. 


Extensive external and internal corrosion. Patina is of 
reddish-brown colour consisting of the oxides of copper 
and tin and exhibit a layered structure. 


It has a thin patina of the corrosion products. The 
outer-most thin layer is of green basic copper chloride 


and next to it isa thicker layer of cuprous oxide. No 
noticeable internal corrosion. 


It has a thick patina of the basic copper chloride 
and cuprous oxide. Slight internal corrosion. 


It has a thin layer of bluish green corrosion products. 
Presence of chloride and sulphate are detected in the 
corrosion products ; slight internal corrosion. 


The patina is similar to that of sample No. 2. No noti- 
ceable internal corrosion. 


Same as No. 5, 


1. mu author is thankful to Prof. G. R.Sharna, Director, Kausambi 
rchaeological Excavations and Head of the Department of Ancient 


dpud Culture and Archaeology, University of Allahabad, who 
CC-O. Prof. 


d ato ex she sam elerfos the chesaisalsandametallargicad gnidKosha 


524 


525 


COPPER AND BRONZE IMPLEMENTS 


CC-O. Prof. Satya ragghastri 


q °V ooc *ds os 


LB —  -—O'8 001 dgN 204 S8 6-8  .8x.0L—* IIX IIX gea unao “6% 
- X 
TIA Weld "9 "g oor € Len "m IquEsney asuegq $ 
"HX 08p [242] eunH Sd ,—I IIX—1X  .L3—IASX aaidseddodD 'P 

99 Pl Oe 006 SE J 
WA d —D'g 001 dgNod Sa 46—,  .L.,6X.£/* XX IA AISA matte “$ 
— D'Aoo — m == Iquiggnex Jons 12ddo)) E 

L yu E 
TITA 38[q Oe oor = = IQUIESDnEN do3 atdmat Y 
ee ddog i 

nS. I — . G3, PXIIAX TO—AT SH 49138 29 É 

Sg 5 S a | As pU — — IQUESNBY ` xonsieddo) Y 

dan "Sd səəərd E 

Se "O °g 00T 3504 Ee — UIE ZO PX TX MT  SH—A SA yoq 1eddop) Y 


AN RS ea ro RE IRE os 
woHp4jn] emp au app [v2 
-Mx04ddy  -130]090Y94Y yidag sn907 211ç 122/00 ‘ON 


apnig 192318J2m]1p12]4 
pup jwormays 0) paroalqny syusuwa¡duw] azuoug pup 42ddo;) Jo ema 


1 ‘dy AQEL 


COINAGE IN ANCIENT LADIA 


526 


68°66 
86°66 
68°66 
28°66 
S0'O0T 
6866 
L8'66 
18°66 
00'00T 


1710,1, 


— y 


6L To 


ero 890 
TO 720 
VEO — Set 
IO — €vO 
900 720 
00 PO 
oro 960 
GO H 
ZE E 


AN 24 


z dy 1481 


TE 


sjusuajdu] 4addon pub əzuoig 247 Zo Sasdjoup 1p2ua212 


L086 ` Ze 

x 
P986 “8 

6 
2596 S 
8096 29 
6706 Es 

e 
SECH 
6726 ë 
109 Y 
oss F 
no "ON $ 

e 


CC-O. Prof. 


527 


BRONZE AND COPPER IMPLEMENTS 


"Ir: CI00'0—- “pu era ZI00'0— ënn Ste zo< zo~ ‘Pu gU0< cIO)O- “8 3 
S60007- GIO000—- + -pu +4 61000~ 6ro< 6ro< 6ro< 6t000—  6r0-— VU CL E 
€00'0< too  4- erg scrooo~ £000= SI0~ sro~ sro< ‘Pu  sro< "pu 9 E 
Ste: SI00'0— “p'u po emp "Eu £0'0=SI00'0< £000— + sT0< PAS 3 

ü 
82000 82000~ + szoo< FLOOO~ "ER pro< pro< Sc00« Sc000— FT0< YU Cf i 
8000« p'u "pu pu grooo~ c£000— 9rO« 9ro< 9r0< uL SN d 
9000 "pu "pu zro< + ` Pëtten ZU0< ZU0< zro< “Pu  fc00— ZI00'0=> C E 
T200'0~ Ste PU TZ0< Te000- Zb IZ0< Tü TEO< T2000~ te: To000— T 5 


Sjuamajduy 42ddor) pup ozuo4g ay} Jo SƏSAJPUY Iiydvsgosjoedg 


c dy TIAVIL 


CC-O. Prof. 


528 COINAGE IN ANCIENT INDIA 


7. Thin brown patina of the oxides of copper with a very 
thin film of green basic copper chloride. Slight internal 


corrosion: 


8. Moderately thick patina mostly consisting of the red 
oxide and copper and a superficial layer of basic copper 
chloride. Traces of carbonate are also present in this 
case. Slight internal corrosion. 


9. Quite a thick patina of green corrosion products con- 
sisting of basic chloride and carbonate of copper. 
Below this is an equally thick layer of dark brown 
colour of the oxides of copper. Slight internal corrosion. 


The result of the chemical analyses show that the highest 
percentage of copper in these samples is 08.84. 


Tin,lead,iron and nickel are the main impurities. Tin is 
present in almost all the samples, but only the copper pot can be 
called a bronze in which the percentage of tin is 14. 70. How- 
ever, inthis bronze sample, which was put by the Department 
of Archaeology in the group of copper objects, showed very small 
amount of iron. Other objects given in Table Ap. 2 also show 
much less iron as compared to the amount present in the 
copper coins from Kausambi. Except in object no. 3, antimony 
has not been detected by chemical methods; however, its pre- 
sence has been indicated by spectrographic analysis ina few other 
samples. Similarly, presence of bismuth, silver. manganese and 


cobalt has been shown by the spectrographic analysis as noted 
in Table Ap. 3. 


. Sample No. 4 is essentially a brass object and shows quite 
a high percentage of zinc. It is similar to other objects as 
regards the presence of other impurities. 


Sulphur isinvariably present in all these samples. 


Metallographic Examination 


The microstructure of sample No. 1 is shown in Plate XV 
Fig. 4 (magnification 100 x). Itis clear that the structure is of 


Cu-Sn alloy consisting of a (dark) and (a--8) complex. There 
are no clear signs of cold working, so it appears that the pot has 
CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 
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been simply cast and cooled slowly. 


The microstructure of semple No. 8 is given in Plate XV 
Fig. 5 (magnification 100 x), The structure consists of polyhedral 
grains of the a sclid solution showing very few twinned grains; slag 
inclusions are also present. 


The collyrium sticks showed structures as shown in Plate 
XV Fig. 6 (magnification 100 x). The deformation of the grains; 
streaks formed due to squeezing of slag indicate a severe cold” 
working. 


Table Ap. 5 


Results (in percentage) of Quantitative Chemical Analyses 
of Iron Objects 


Syne Ted Si Ni P Ss. 
1, - 8923 006 — 0.04 0.03 0.08 
2. 7213 003  — 023 0.03 0.11 
3. 9017 005 tr O21 tr. 074 
4 6729 018 0.01 030 0.05 oe 
5. 6312 000 | — 009 001 0.41 
6. 60.08 “uj = Oh es QUE 


It is seen from Table Ap.5 that the percentage of carbon is 
spread over a large range from 0,08 to 0.74. Presence of manga- 
pen and nickel has been detected by spectrographic analysis 
eee 6) i all the iron objects. Presence of calcium indicates 
that QUU lot of slag in these objects. It is interesting to note 
Similarl jects have shown the presence of molybdenum. 

ilarly, the presence or absence of bismuth, arsenic and cobalt 


may Helen categorizing&be ancientyi ; 
such data are ee ancient, Aren bierg abeng, further 
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Metallographic Examination 


The microstructure of sample No. 1 as developed by etching 
ith 4% nital is shown in Plate XV Fig. 1 at a magnification of 
400 x. It shows the structure of a low carbon steel having poly- 
hedral grains of ferrite with pearlite at the grain boundaries. Lot 
of inclusions of FeS and FeO.SiO, are present. 


The microstructure of sample No. 2 is shown in Plate XV 
Fig. 2 (magnification 100x). It showsa very mixed deformed 
structure showing flowed grains. Lot of rusted structure, poly- 
gonal grains filled with brown matrix, and lot of pitting is there 
due to corrosion. 


Sample No. 3 has shown thestructure of ahigh carbon steel. 
The structure, as shown in Plate XV Fig. 3 ata magnification of 
400x, shows the grains of pearlite and ferrite is present at the 
grain boundaties. 


The remaining samples were highly corroded, and showed 
structures similar to that of sample No. 2. 
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Appendix II 
Ultrasonic Study of Heterogeneity in Corroded Coins 


Corrosion is one of the main factors which cause hetero- 
geneity in coins. Besides it, in numerous ancient coins, hetero- 
geneity may also be due to the precipitation of a phase of low 
solubility at the time of manufacture. Sometimes the fusion is 
imperfect, resulting in metallic inclusions or the presence of slag 
or non-metallic materials like oxides. J.V. Gopalakrishna 
Murthy, a pupil of the senior author, has been laboriously work- 
ing at the ultrasonic technique to get a detailed idea of this hete- 
rogeneity from his ultrasonic studies of the ancient Indian coins. 
Some of his results are incorporated here on Kusana coins (25-425 
A.D.) We shall briefly describe here the technique that he 
has been using. 


The coin is suspended in an ordinary rectangular brass cell 
containing water having two quartz crystals (serving as transducer 
and receiver) parallel to each other and fixed in theopposite walls. 
This technique (so known as "pulse technique") uses asynchroniz- 
ing generator, time base generator, wide band amplifier, detector, 
and output amplifier connected in sequence. As the coin is rotat- 
ed from the original direction (i.e., at right angles to the direc- 
tion of the incoming ultrasonic waves) within 90°, two critical 
angles are obtained. When the coin is perpendicular to the 
direction of longitudinal waves, the waves are transmitted com- 
pletely as longitudinal waves. Asthe angle between the direc- 
tion of longitudinal waves and the coin is decreased from 90°, a 
point comes when there is no transmission of longitudinal Es 
This is the first critical angle (01). As the coin 1s continue e to 
rotate, a second critical angle (02) is obtained at which shear 
waves in the coin also cease to be transmitted. For the ae 
tion beyond this critical angle, there will be no fran ee 
ultrasonic waves (provided the coin possesses the eee x s 
Using these two critical angles, the following expressions 


used to calculate several elastic constants. 


533 
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If UL be the velocity of longitudinal waves in water 
(1470 m.|sec. at 27°C), 


y'L Dee = VL 
VL sin 01 and V'S sin 02 


where V’; is the velocity of the longitudinal waves in the coin 
and the V's is the velocity of shear waves in the coin, and 01 and 
81 are the critical angles described above. 
= YL. 
V's 
n2—2 
CG Eh 
where x is the bulk modulus and bis the Poisson's ratio. The 
Young modulus (E) and the shear modulus (F) are given by 
the following expressions in which P is the density of the coin: 
- E=2(1+4)F 
F es Hie p 
In the case of those coins, where heterogeneity is not deve- 
loped the two critical angles taken either on the right or on the 
left should be the same (whether on obverse or on the reverse). 


CC-O. Prof. Satya Vrat Shastri Collection. Digitized By Siddhanta eGangotri Gyaan Kosha 


Table Ap. II. 1 


Critical Angles Indicating Heterogeneity in Corroded Kusana 
Coins. 


Kusana Dynasty Period.—25 A.D. to 425 A.D. 


All coins contain a royal figure on obverse and a deity on 
reverse. They are circular in shape. 


S. Weight Size Thick- Den- Obverse Reverse 
No. (g) (mm) mess sity Right Left Right Left 
(mm.) 


1. 15.835 22 0.24 833 0,=16.00 18.30 2130 19.30 
62=42.00 36.00 40.00 36.30 


2. 16.340 21 0.26 817 0,—1800 1830 16.00 17.00 
0,—37.00 43.00 40.00 41.30 


3. 14890 22 024 823 0,=23.00 1630 1800 20.00 
0,4400 36.00 3200 44.00 


4. 13.705 20 021 856 0=18.30 1900 1900 18.30 
0,4100 38.00 36.00 37.00 


. 14905 24 035 8.61 0,—1600 19.00 1600 19.00 
E 0,—3600 40.00 36.00 40.30 


5 = 8.30 19.30 
. 15375 22 0.36 852 0=18:30 19,30 18. 
ps 9.=34.00 40.30 38.30 40.30 


20.30 
9 28 822 0,-1830 19.30 18.30 
ON 9, —31.30 98.00 3230 37.30 


30 19.30 

. 815 Al] 852 0 =J600 16.00 18. 

NEE 9,=38.00 40.00 3400 40.00 

Ii . _ 2 2 2 — —— 
(With J. Venu Gopalakrishna Murthy) 
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Appendix III 
Table of the Relative Weights of English Grains and Metric 


Grammes 

Grains Grammes Grains Grammes Grains Grammes 
1 064 27 1.749 53 3.434 

Së 129 28 1.814 54 3.498 
3 .194 29 1.879 55 3.564 
4 259 30 1.944 56 3.628 
5 324 31 2.008 57 3.693 
6 .388 32 2.073 58 3.758 
7 453 33 2.138 59 3.823 
8 518 34 2.202 60 3.888 
9 .583 35 2.267 61 3.952 
10 648 36 2.332 62 4.017 
11 712 37 2.397 63 4,082 
12 717 38 2.462 64 4.146 
13 842 39 2.527 65 4,211 
14 907 40 2.592 66 4,276 
15 972 41 2.656 67 4.341 
16 1.036 42 2.720 68 4.406 
17 1.101 43 2.785 69 4.471 
18 1.166 44 2.850 70 4.536 
19 1231 45 2.915 71 4.600 
20 1.296 46 2.980 72 4.665 
21 1.360 47 3.045 73 - 4.729 
22 1.425 48 3.110 ` 74 . 4,794 
23 1.490 49 3.175 75 4.859 
24 1.555 50 3.240 ` 76 4.924 
25 — 1.620 5L — 930 —^ 77 . 4989 
26 1.684 52 3.368 78 5.054 
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Grains 
79 
80 
81 
82 
83 
84 

85 
86 
87 
88 
89 
90 
91 
o2 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 


108 
109 


cc dO. Sep: eleg asc; coiedde Digitized By 200, 


Grammes Grains 


5.119 
5.184 
5,248 
3.315 
5.378 
5.443 
5.508 
5.572 
5.637 
5.702 
5.767 
5.832 
5.896 
5.961 
6.026 
6.091 
6.156 
6.220 
6.285 
6.350 
6.415 
6.480 
6.544 
6.609 
6.674 
6.739 
6.804 
6.868 
6.933 


6.998 
7.063 


GRAINS-GRAMMES 


111 
112 
113 
114 
115 
116 
117 
115 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 


140 
141 


7.192 
7.257 
7.322 
7.387 
7.452 
7.516 
7.581 
7.646 
7.711 
7.776 
7.840 
7.905 
7.970 
8.035 
8.100 
8.164 
8.229 
8.291 
8.359 
8.424 
8.488 
8.553 
8.618 
8.682 
8.747 
8.812 
8.877 
8.942 
9.007 


9.072 
9.136 


Grammes Grains 


143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
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Grammes 
9.265 
9.330 
9.305 
9.460 
9,525 

9.590 
9,655 

9.720 

9.784 

9.849 

9.914 

9.979 

10.044 
10.108 
10.173 
10.238 
10.303 
10.368 
10.432 
10.497 
10.562 

10.626 

10.691 

10.756 

10,821 

10.886 

10.951 

11.016 

11.080 


11.145 
11.209 
11.274 
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Abbasids 32. 
Adhyardha masa 260. 
Aditya (Huna coins) 196. 

Aeginetic money 21. 

Agathocles coins 113. 

Aksa 271. 

Alexander 2, 17. 18, 88, 89, 107, 
111, 235,336; analysis of 
coins of 393. 

Alexandria coins (copper-tin- 
lead) 426. 

Alloys, classification of 3. 

Alloyed coins of copper 427. 

Amyntas coins 119. 

Andhra punch-marked coins 92. 

Antialcidas coins 116. 

Antimony estimation 449, 451. 

Antoniniani, analysis of 397, 
398, 400, 401. 

Apasarana 283. 

Archaeological chemistry, wor- 
kers in 353-256, 379-381. 

Archer type coins 181-183. 

Ardha (4) 258. 

Arithmetic books and coinage 
299-324. Bakhshali MSS 299, 
Ganitasarasamgraha 308-317, 
Sridharacarya's Pajganita 
317-324. 

Arsenic estimation 449, 450. 

Artemidorus coins 118. 

Arthasastra of Kautilya, coinage 
in 258, 269-291, 336, fines, 
taxes, salaries paid in Panas 
273-275, Superintendent of 


metals 276, testing of gold 
977, alloying of 278, gold- 
silver alloy 279. state gold- 
‘smith 280, stealing of gold 
982, weights and measures 
986, balances 287. 

Asia Minor bronzes 418. 

Assyrian money 59-63. 

Agvamedha type coin 161-165, 
180. 

Athenian money 16, bronzes 
418. 

Atranji Khera moulds 230. 

Attalids 17. 

Attic money 21, 107. 143. 

Augustus coinage 147. 

Aurei. Roman 137, 180. 

Azes I coins 125. 

Azilises coins 125. 


Babylonian money 59-63, 65, 
talent 63. 

Background 1-13. 

Bactrian coins 107, copper-nic- 
kel coins 405-437. 

Bakhshali MSS, coinage in 299- 
308. 

Baladitya II 154. 

Balances for weighing in the 
Arthasastra 287. 

Bayana hoard of gold coins 105, 

. 154. 

Bhaga (+) 258. 

Bhanugupta 153, 154, 179. 

Billon 4. 
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Greek ` tetradrachms 395, 
Roman denarii 396, Roman 
Antoniniani 397,398, 400, 
Roman copper 404, Macedon 


Blank faces (moulds) 214. 

Bodenayakanur hoard of gold 
coins 97, 

Bracteates 26. 


Brass 4, coins, analysis of 433, 

Bronze coins, analysis of: 
Macedon 406, Athens 408, 
Athenian dependencies 410, 
Corinth 412, several Greek 
localities 415 Asia Minor 
418, Syria 420, Egyptian 
422, Roman 428-432, Af- 
£hanistan 435. 

Bu (=š ryo) 43. 

Budhagupta 153. 154, 179. 

Burma money 45. 

Bust 7. 

Byzantine coins 22. 


Calcium estimation 447. 

Caliphates 30. 

Calliope coins 119. 

Candra (gold) in the Yajuh 242. 

Candragupta I 150, 155 coinage 
of 157. 181. 

Candragupta II 151. 152, 155, 
coinage of 165, 181, 182, ' sil- 
ver coins of 168, copper 
coins of 170, goldcoated 
copper coin 184. 

Castana coins 127. 

Casting techniques 201-237. 

Chalkon 108. 

Chatra type of coin 167. 

Chemical analysis of coins: 
Persian, Greek and Roman 
gold coins 385-388, electrum 
coins 390, Greek silver 393, 
Alexander coins 393, Par- 


bronze 406, Athens bronze 
408, of Athenian dependen- 
cies 410, Corinth bronze 412, 
Greek localities 415, Asia 
Minor 418, Syria 420, Pto- 
lemaic Egyptian 422, 
Alexandria 426, Roman 
bronze 428, Dupon- 
dius and Sestertius — 430, 
Roman brass 433, Afghanis- 
tan bronze 435, Bactria 436, 
437, Uninscribed cast copper 
from Kausambi 464, copper 
coin 300-200 B.C. 469, 
punch-marked copper Abi- 
chatra 471. Mitra Kausambi 
472, Kusana 476. Acyuta 
Ahichtra 483, Mahaksat- 
rapa, Mathura, 485, punch- 
marked silver 489, Adiva- 
raha drammas silver 495, 
Vigrahapala 503, Pañcala 
514.  Indo-Sasanian 508, 
Gadhiya Paisa 508, 510, 
Magha 520, Lanky Bulltype 
521, bronze and copper im- 
plements 526. 
Chemistry applied to archaeo- 
logy 353-381. 


Chinese coinage 35, Pu money 


36, spade 36, knife 37, round 

money 37-39, Ming dynasty 

40, Ching dynasty 40. - 
Clay moulds for gold coins 185. 
Coin 3, forms 34, weight of 5, 
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22. Kuropean 24, Russian 26, 
Asiatic 27-50, Andhra 92, 
Aditya 196, Agathocles 113, 
Alexander 393, also see 
“chemical analysis”. 
Commerce, evidence from coins 
362. 
Conjugate types 119. 
Conservation treatment 363. 
Copper coinage 398, Bhandar- 
kar on 329, in ancient India 
458.485, Uninscribed Kau- 
gambi coins 463, 466. Roman 
404. 3 

Copper, estimation of 445. 

Corinthian coins 16,52, bron- 
zes 412. 

Corrosion 8; 11, 357-359, chemi- 
calstudy of 439, ultrasonic 
study 533-535. 

Couch type coin 182. 

Cowrie 55. 

Cunningham on coinage 51-84. 


Danike (danake) 54, 63, 71. 

Daric 53, 65. 

Dating of ancient objects 369- 
371. 

Demetrius coins 113, 115, 180. 

Denarius 9, 22, 264; 270, Roman, 
analysis of 396. 

Denier 25. 

Dhanaka 270. 

Dharana 270, 331. 332. 

Diademed 7. 

Die-struck coins 90. 

Dinar, gold (Kusana) 135-136, 
183, 264, 270, 295, 296, 311- 
314, 

Diome 


es coins 118. Shastri Collection. 
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Double-struck 7. 

Drachm 21, 52, 56. 107, 183. 
Dramma 56. 

Ducat 25. 

Duplicate 6. 


East Indies money 48. 

Edge 6. 

Egypt coinage 34. 

Eiraku tsuho 44 

Electrum 4, 53. 

Electrum coins, analysis of 390. 

Elephant rider type 182. 

Emission spectroscopy 376. 

Eran mould 202. 

Eubaic talent 63. 

Eucratides coins 113. 

European coinge 24-26. 

Evolution of Indian coinafe 
round 1000 B.C. 325, Bac- 
trian theory 326, in relation 
to Persian coinage 327, 

Exergue 6. 


Fanam 334, 337. 

Field 6. 

Fineness of gold coins 385. 

Forgery, its detection 365-368. 

Frequency table technique 
(Mac Dowall) 134. 


Gadhiya paisa 199, 510, 511. 

Ganda 55. 

Gandhara 11. 

Gandharian alphabet 54, 79-84. 

Ganitasarasamgraha, coinage in 
308-317, 

Garuda on coins 169. 


Genpo (Japanese si coi 
Seat ye aaa 


Ki 


INDEX 


Ghaznawids 33. 

Glass coins 4, 

Goebl on Roman pattern for 
Kusana coins 146-147. 

Gold as barter 85. 

Gold coins 17, 23, 70, 71, 337, 
Gupta 179, analysis of 384, 
385-391. 

Gold dust 57. 

Gold in the Satapatha 240-245. 
Gold, measures for in the 
Ganitasdrasamgraha 309. 

Gold, stealing of 282. 

Gold testing 277, alloy 278, 279. 

Goldsmith, duties of, in the 
Arthasastra 280. 

Gondophares coins 125. 

Goryoban 43. 

Govindagupta 152. 

Grammes-grains table 536-537. 

Greek coins 2, 14-22, gold and 


silver standards 107, deities 
on 109. 

Greek tetradrachms, analysis 
of 395. 


Greek rulers on Indian borders, 
coins of 105-123. 

Gros (silver money) 26. 

Gupta coinage 150-193. 


Half-dinara 333, 

Half-suvarna 333. 

Harita.(gold coin or gold) 272. 

Head oí a coin 7 

Hermaeus coins 119, 

Hiranya (gold) in the Satapatha 
243, in Panini 251. 

Hiranyamana 338. 
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Hun (gold coin) 56, 333, 334. 

Hunas coinage 194-200, 

Huviska 129 coins of 131, 136, 
145, 147. 


Indo-Greek rulers 109, coins of 
112, also see 105-123. 

Ingot 67. 

Inscription 6. 

Iron estimation 446, iron objects 
529-532. 


Japan coinage 42.44. 

Jaina literature, coinage in 292- 
298. 

Jatakas, coinage in 258, 292. 

Jayagupta 179. 

Jiva-vikraya 321. 

Julius Caeser, gold aurei 180, 


Kaca, coins of 155. 

Kadaphes coins 129, 

Kadkal moulds 237. 

Kahapana 297, 298. 

Kaiki shoho 42. 

Kala (1/16) 242. in the Rgveda 
245. 

Kakini 260. 270, 294, 296, 320. 

Kalyanakanaka 311. 

Kaniska 129, coins of 131. 136, 
144, 147, 183. 

Karsa 51, 57, 59, 71-73. 108, 333, 
in the Manu 248, in the 
Arthasastra 270-275, in the 
Ganitasarasamgraha 311. 
314. 

Karsapana 51. 55. 57. 69, 95, 
330. 331. Series 267. from 

Vidiga 329, in the Manu 


Beads ORE s 66.182. 1 dee Wr We Pe 


Horseman typecoin 166 


542, 
Smrti 262, ia Ganitasara- 
samgraha 311, 314, 315, in 
the Arthafastra 270, 271, 
in the Jatakas 292, 294. 
Kautilya  Arthasastra, see 
Arthasastra. 
Kedara in the Kasika 252. 
Ketara (a means of barter) 296. 
Kevadika 294, 


Khattapaka 297, 298. 

Kidara-Kusana 197, 199, 252, 
264. 

King-and-Laksmi type coin 183. 

Kondapur moulds 236. 

Korean money 44. 

Krsnala in Manu 248, 330. 

Ksetrapas, Western, coins of 
126, 169, 183. 

Kujula Kadphises 129, coins of 
130, 147. 

Kumaradevi 150. 

Kumaragupta I 152, 153, 155, 

. Coinage of 171, silver coins 

of 174-176. 

Kumaragupta II 153, 154, 179. 

Kusana copper coins 129-149, 
corrosion 535, 


Lakhana Harendraditya 198. 
Lakhana Udayaditya coin 19. 
Laureate 7. 

Lead coin of Saptakarni 351. 
Lead estimation of 444, 
Legend 6, on Huna coins 195. 
Lion-slayer type coin 182, 
Lydian money 53, 66. 

Lyrist type coin 181, 182. 
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Mahabhasya, 
270. 

Malaya money 46. 

Manas 76. 

Mana 331, 337, 338. 

Mañjadi as unit 331, 332. 

Manu, weights and measures 
in 247. ` 

Masa, masaka 55, in the Manu 
248, in the Panini 256, 259, 
in the Arthasastra 270, 271, 
290, in Jaina litera, 295, 297. 

Mathura moulds 231. 

Maues coins 124. 

Medal 2, 3. 

Menander coins 115. 

Metal samples, preparation of 
441, chemical analysis of 
442, 

Metallurgical study 373. 

Metallographical study 373, 
455, see microstructures, 

Metrology of Gupta coins 179, 

Microstructure study of coins: 
copper coins 467, 469, Mitra 
473. Kusana 481, Acyuta 
484,  Mahaksatrapa 485, 
punch-marked 491. Adivara- 
ha 498, 499, Vigrahapala 
506,  Indo-sásanian 509, 
Gadhiya paisa 511, Pañcala 
Ahichatra 516, Magha 519, 
Lanky Bulltype 522, brass 
and copper implements 528. 
iron objects 532. 

Mina 19, 63. 64. 


coinage in 269, 


Mint mark 7. 
Mionett's scale 4. 
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Moulds for coins, clay 201-237. 
Mule 7. 


Nahapana, coins of 126. 

Nalanda moulds 225, 

Narasimhagupta 153, coins of 
181, clay mould 185. 

Natural objects as measures 
330. 

Neutron activation 12, 13, 377. 

Nickel estimation 446. 

Niska in the Satapatha 343, in 
the Gopatha, 244, in the Rg 
244,in the Atharva 246, in 
the Arthasastra 272, in the 
Panini 249, in the Ganitasa- 
rasamgraha 311, 314, see 
also 334. 

Non-destructive methods 11. 

Numismatics 1. 


Oban (Japanese) 43. 

Oblique groove device (mould) 
213. 

Obols 21, 108. 

Obstruction in moulds 212, 

Obverse 6. 

Omayyads 32. 


Pada (+) 242. in the Panini 256, 
259, in the Arthasastra 271. 

Padardha (1/8) 259. 

Pahalavas 125-127. 

Paila hoard of punch-marked 
coins 98, 340. 

Pana 51, 55, 108, 314, in the 
Manu 248, in the Yajñaval- 
kya Smrti 262, in the Artha- 
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litera, 294, in the Patiganita 


343 


320, 

Panini, coinage in 249-268, 
niska 249, suvarna 251, 
Satamana 252. sina 254. 
karsapana 255, masa 259, 
vimasatika 262, rupa 263, 

Parthians 29, drachms 394, 

Patiganita'of Sridharacarya 317. 

Persian money 21, 28, 64-65, 

Petaka 284. 

Philippines 49, 

Philoxenus coins 117. 

Phoenician money 21, 56. 

Photomicrographs 9, 457. 

Pinka 285, 

Positives in moulds 211. 

Potin 4. 

Prakasaditya 179. 

Pratika (=karsapana) 257. 

Ptolemaic bronze 422, 

Punch-marked coins 85-104, 
Andhra 92, chronological 
order 93, Taxila hoard 94, 
Bodenayakanur hoard 96, 
marks on 97, Paila hoard 98, 
Bombay Presidency hoard 
100, not of Greek origin 335, 
precursons of 338. 

Purana 51, 59. 297, 298. 311, 
313. in the Ganitasarasam- 
graha 311, 314, 315, 

Purugupta 153, 


Qualitative tests 10. 
Quantitative analysis 10, also 


442-455. 


Radiocarbon dating 378. 
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Ragapraksepa (coloring 1 
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Rajata-masaka 298, 

Ratti (Raktika) 54, 330. 

Raupya kakani 266. 

`. Raupya müsaka in the Manu 
248. 

Reverse 6, 

Rgveda, coinage in 244. 

Rhinoceros-slayer type coin 
173. 

Right and left of a coin 6. 

Roman  Antoniniani, analysis 
of 397-401. 

Rohtak mould 203, form and 
structure 206, material 209, 
positives 211, removal of 
obstructions 212, tenonmor- 
tise device 213, oblique 
groove device 213, blank 
faces 214, burnt clay and 
grains 215, appliances 217, 
construction 218. 

Roman alloyed copper coins 
427. 

Roman aurei 137. : 

Roman coins 22.23, brass coins 
369, gold coins 386-388, 

Roman denarius 9, analysis of 
396. 

Roman dupondius and sester- 
tius 430, 

Ropaka 54, 71. 

Rupadar$aka, examiner of coins 
265. 

Rupya-suvarna 281. 

Russian coinage 26, 

Ryo 43. 


Sabharakas, Sabean coins 297. 
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Sakala 272. 

Sakas, their coins 124. 

Sale and purchase in the Sata- 
patha 240, 241. 

Samudragupta 150, 151. 160, 
181. : 

Sana in the Panini 254. 

Sañchi moulds 236, 

Sasanians (Sessanians) 30, 199. 

Saganka 179. 

Satakarni coins of lead 351. 

Satamana 242, 272, 330, 334, 
in the Manu 248, in the 
Panini 252, in the Varttika 
254. 

Satapatha Brahmana. barter of 
Soma in 240, 241. hiranya 
243, niska 243, $atamüna 243, 

Sateraka 298. 

Sen 42, 43. 

Sequin 25. 

Sestertius, Roman coin 430, 

Setaka 54. 

Shahs 34. 

Shekel 52, 58, 75, 76, 78. 

Shogunate (Japanese) 43. 

Siglos, Persian 9, 52, 54, 74, 342. 

Signati argenti 263. 

Silica, estimation of 442. 

Silver, estimation of 443, 444. 

Silver coins, 337, Greek 393, of 
` Alexander 393, Indian an- 
cient 486, punch-marked 
487, drammas 493, Adivar- 
aha 493, Vigrahapala 500, 
Indo-sasanian 507. 


Silver, scarcity in India 336, 
337. 


a Seege it de, Sgen. eiat ando meesanes ine 


the Ganitasarasamgrahg 
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310. 

Skandagupta 153, 156, 177, 179, 

Solidus 23. 

Soma, its bargain 240. 

Soter megas 143, 

Source of metal from chemical 
analysis 371. 

South India coinage 89, 343, of 
Deccan and Mysore 347, of 
Tamil states 349, 

Spain coinage 33. 

Specific gravity 5. 

Spectrographic analysis, tech- 
nique 452-455, Copper coins ; 
uninscribed cast of Kau§a- 
mbi 466, 469, punch-marked 
471, Mitra 472, Kausana 
478, Acyuta 483, Mahaksa- 
trapa 485; Silver coins; 
punch-marked 490, Adivar- 
aha 496, Vigrahapala 504, 
Indo-sasanian 508, Pañcala 
515; Magha 520, Lanky Bull 
type 521, bronze copper im- 
plements 527. 

Spin zar 58. 

Srigupta 150. 

Stater 20, 21, 52. 53 65, 298. 

Stealing of gold 282. 

Su!phur estimation 448, 

Sunet mould 221. 

Suvarna 53, 59, 71, 183, 298. 
332-334, in the Manu 248, 
in the Panini 251, in Jain 
liter, 295, 298, in the Ganita- 
sarasamgraha 311, 313. 

Suvarna-kuttikara 315. 

Suvarna masaka 252, 270, 297. 

Sveta-tara (gold-silver alloy) 
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Symbol 7, 
Syrian bronzes 422. 


Talent 19-21, 53, 63, 67, 74, 75 
78 


Tanka 51, 55, 72, 73, 

Tapaniya (pure £old) 279, 

Taxila 89, hoard 94. moulds 227, 

Technical terms 3.8. 

Tenon-mortise device in moulds 
213. 

Terminus ante quem 141. 

Terminus post quem 147, 

Thalers 26, 

Tibet coinage 41, 

Tiger-slayer type coin 181. 

Tikal 57. 

Tin estimation 443, 

Toramána coins 195-198, 

Triputaka 283. 


Ultrasonic methods 12, for the 
study of heterogeneity of 
corroded coins 533-535. 


Vainyagupta 179. 

Varna of coin or gold 281, in 
the Ganitasdrasamgraha 
311, 313, 315, 317, in the 
Pajiganita 312-324, 

Vasudeva 129, coins of 132, 136, 
144. 

Vedic period, coinage in 238- 
248. 

Vima Kadphises 129, 130. 135, 
136. 141, 142. 

Virngatika as coin 261-263. 267, 
294, 295. 

Visnugupta 179. 


Visravana 283. 
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Wealth 239, terms in Nighanju X-ray fluorescence analysis 
239. 11, 376, 437. 


Weights and measures in the 
Arthafastra 286 287, in the Yaudheyas 205. 
Ganitasarasamgraha 308- Yueh-chi 129. 


310, in the Papganita 318, 
319, natural objects 331, Zinc estimation 447. 
Weight, standards of Kusana Zeionises coins 126. 


coins 134-146. | 
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